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Cast Iron under Combined 
Stress.—I/ 


Cast iron had a considerable share of the lime- 
light in the Paper recently given to the Institu- 
tion of Mechanical Engineers by Dr. Gough and 
Mr. Pollard, of the National Physical Labora- 
tory. At the discussion speaker after speaker 
expressed interest in the behaviour of the cast 
iron. The authors have recently developed an 
ingenious machine capable of submitting a test 
specimen to two types of cyclical stress simul- 
taneously, bending and torsional, thus using 
types of combined stress that occur, for ex- 
ample, in an engine crankshaft. A programme 
of research was then undertaken on fourteen 
steels and three cast irons, these three being a 
comparatively brittle, a normal and a compara- 
tively ductile type, all supplied by the British 
Cast Tron Research Association. The Paper 
referred to covered two steels, one a mild steel, 
one a heat-treated alloy steel and one of the 
cast irons, this being the type containing about 


5 per cent. silicon and hence rather hard and 
brittle. 
Now theories as to the way materials really 


fail are varied, and they have hitherto remained 
theories because there has been no way of apply- 
ing controllable combined stresses to them. This 
the above-mentioned machine, described in the 
Paper, supplies. While it does not exhaust the 
varieties of complexity of stresses the designer is 
faced with in practice, it does cover a substan- 
tial portion of the field once and for all. 

The cast iron proved to be very uniform and 
to have fatigue characteristics of exceptional in- 
terest. Not much work has been done on the 
fatigue characteristics of cast iron, but what 
has been done shows it to have a rather high 
endurance ratio. The ordinary static tensile 


strength of a material is well known to be much 
higher than the strength at which the same 
material will fail under fatigue conditions, i.¢., 
if the stress is repeated an indefinite number of 
times. The ratio of the latter to the former is 
usually called the endurance ratio, and for the 
steels is usually about 0.4. Tests carried out 
on the Continent and in the United States show 
that ordinary good irons may be expected to 
come a little more, and alloyed irons still higher. 
The N.P.L. tests on fatigue on the brittle iron 
showed it to have an endurance ratio of unity, 
that is, the metal was as strong in fatigue as in 
direct tension, the first time such a result has 
been recorded. The results of the combined- 
stress tests will be dealt with in a later issue. 


Road and Rail 


In his broadcast speech last Saturday, Mr. 
Neville Chamberlain announced’ that the 
Government intended assisting the railways by 
guaranteeing loans for the financing of improve- 
ments in all parts of the country. In addition, 
he announced a five-year plan for the improve- 
ments of roads, involving an expenditure of 
£100,000,000. Naturally, this will have a great 
influence on the foundry industry. We admit to 
a profound ignorance on the question of road 
construction, but we have noticed in Middlesex 
that, when the County Council becomes really 
in earnest about the repair of an important 
arterial road, they have at their disposal appa- 
ratus comparable with a highly mechanised foun- 


dry. There are combined road rollers and 
diggers, conveyors, and concrete mixers. 
Whether the main roads are to be drained or 


not we are unaware, but, if a river be near by, 
the tar-contaminated water is detrimental to 
the well-being of the fishing rights, and this tor 
considerable stretches should involve the use of 
gulley grates. But so far as the foundry industry 
is concerned it is the reaction on automobile 
building which is of the greatest importance, and 
an assurance of continued, if not increased, pros- 
perity can be looked for. According to ‘‘ The 
Times,’’ the railways soon hope to reconstruct, 
with Government help, Euston and Lime Street, 
Liverpool, stations. The former proposition 
alone would cost between £5,000,000 and 
£8,000,000. The Great Western has the inten- 
tion of relaying some 400 miles of track and 
improving about 50 bridges, whilst the London 
Midland & Scottish has announced for their L926 
programme, an expenditure of £2,232,000 on 
nearly 10,000 passenger and goods vehicles. 
These schemes involve much work for foundries 
other than those normally engaged in manu- 
facturing railway castings, chairs, axleboxes and 
the like; for instance, the reconstruction of 
Euston station alone would probably involve, at 
a minimum, the use of 1,000 tons of rainwater 
goods alone. Even the manufacture of bricks, 
tiles and glass involves a consumption of cast- 
ings. On the construction of new passenger 
vehicles there is involved the supply of lighting 
sets, innumerable small brass castings for 
handles, brackets, and even ash trays. It does 
seem that the foundry industry can look forward 
to a period of increasing prosperity, especially 
as shipbuilding and other industries are also 
experiencing improved conditions. 
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Correspondence 


[We accept no responsibility for the statements 
made or the opinions expressed by our corre- 
spondents. | 


Papers for the Glasgow Conference 
To the Editor of Tue Founpry Trave Journat. 


Sir,—For many years the Papers given to the 
Annual Conferences of the Institute of British 
Foundrymen have been arranged by invitations 
to prominent foundrymen and metallurgists to 
prepare and present Papers on subjects upon 
which they are authorities. 

The Council of the Institute has decided, in 
future, to issue an open invitation to authors 
to submit Papers for consideration. A limited 
number of such Papers will be selected for in- 
clusion in the programme in addition to Papers 
which are arranged by invitation as heretofore. 

The next Annual Conference of the Institute 
will be held in Glasgow from June 9 to 12, 1936. 
Authors who desire to submit Papers for pre- 
sentation at this Conference are requested to 
forward either the Paper or a synopsis to the 
undersigned not later than December 31, 1935, 
so that the Council of the Institute may make 
a selection.—Yours, etc., 


Tom Makemson, 
Secretary. 
Institute of British Foundrymen, 
St. John Street Chambers, 
Deansgate, Manchester, 3. 


November 5, 1935. 


Cupola Melting Rate 
To the Editor of Tak Founpry Trape Journat. 


Srr,—With reference to the above heading— 
Cupola Melting Rate—I am of opinion that a 
definition giving minimum melting rate could 
be quoted, based on specified conditions of 
tuyere ratio and coke ratio. From my experi- 
ence, with total tuyere area of one-fifth the 
cross-sectional area ot the cupola at tuyere 
level, one pound of coke per hour per square 
inch of the cross-sectional area at tuyere level 
will be burnt. From this fact the minimum 
melting rate of the cupola can be calculated 
from the coke-iron ratio. Any increase on this 
figure due to wider melting zone as the lining 
is burnt back will give mutual satisfaction to 
both buyer and seller. 

With regard to this loss in lining, Mr. S. E. 
Dawson, in his letter in your issue of October 24, 
was quite safe when generalising, but the pro- 
duction of the table showing increase in cross- 
sectional area of cupolas based on the assump- 
tion of a loss of 1 in. of lining per hr. tempts 
me to join issue with him. 

First, is this assumed loss of lining based on 
any actual measurements? If not, then the 
table loses all its significance. If the answer is 
in the affirmative, then it is not in agreement 
with my findings. I have conducted a large 
number of cupola tests, and I have proved to 
my satisfaction that a fairly large amount of 
loss in lining occurs during the blow down, 
and that this ‘ blow-down loss ’’ does not vary 
a great deal whether the cupola is in blast for 
4 hrs. or 20 hrs. Therefore the loss is not in 
direct proportion to the duration of the blow, 
but the amount of fettling required after, say a 
4-hr. blow, would be nearly two-thirds of that 
required after an 8-hr. blow, and perhaps one- 
half of that required after a 20-hr. blow. Mr. 
S. E. Dawson’s figures for these conditions would 
be one-half and two-fifths respectively. 

Secondly, considering that the average burn- 
ing back in the melting zone takes convex 
formation, where does Mr. Dawson take his 
measurement ? 

Thirdly, does Mr. Dawson wish us to conclude 
that the burning back of the lining at the 


(Concluded on page 358.) 
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District Presidents.—No | 


SCOTTISH BRANCH OF THE INSTITUTE 
OF BRITISH FOUNDRYMEN 


Mr. Daniet Suarre, the newly-elected Presi- 
dent of the Scottish Branch of the Institute of 
British Foundrymen, has had a wide and varied 
experience in foundry and metallurgical work. 
He received his early education in various 
Glasgow schools, and later at what is now known 
as the Royal Technical College, Glasgow. He 
gained his practical metallurgical training, as 
so many leading men of the iron and steel in- 
dustries did, in the Steel Company of Scotland, 
Limited, where he spent six years, four in the 
laboratory of Blochairn Works, Glasgow, and 
two years as melter and sample passer on the 
open-hearth furnace bench. Mr. Sharpe then 
became chemist and assistant foundry manager 
with the Acme Steel & Foundry Company, 
Limited, Shettleston, with whom he remained 
about two vears when he returned to the Steel 
Company of Scotland to become steel foundry 


Mr. SHARPE. 


manager at the Hallside Works, Newton. Later 
Mr. Sharpe was appointed manager of the 


National Steel Foundry Company, Limited, at 
Leven, Fife, afterwards becoming a director of 
the company. 

In 1920 Mr. Sharpe, having undertook a com- 
mission as consulting engineer, went to the 
United States of America, where he spent more 
than a year visiting over 100 iron and steel 
foundries. During this visit to America Mr. 
Sharpe became particularly interested in the 
Sandslinger system of moulding, and returned 
to Britain to develop the European patents of 
this machine, a direction in which his activities 
were concentrated for some years. 

At present Mr. Sharpe is joint managing 
director of Messrs. Walter Macfarlane & Com- 
pany, Limited, Saracen Foundry, Possilpark, 
Glasgow. He is also a director of Messrs. A. & 
W. Smith & Company, Limited, engineers and 
manufacturers of sugar-mill machinery; Messrs. 
R. G. Ross & Company, Limited, steam- and air- 
hammer makers; Messrs. Foundry Plant & 
Machinery, Limited, the manufacturers of the 
Sandslinger machine: and Messrs. B.I.A. 
Patents, Limited, etc. Mr. Sharpe has delivered 
Papers before practically every Branch of the 
Institute of British Foundrymen. He is also a 
member of the West of Scotland Iron and Steel 
Institute and of The Institute of Vitreous 
Enamellers. 
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Tin Position Still 
Dangerous 


By ONLOOKER.”’ 


The alarming statistical position of tin, with 
stocks in the United Kingdom at vanishing 
point, has compelled belated action by the In- 
ternational Committee in the shape of decisions 
to increase the production quota first to 70 per 
cent. retrospective to July 1, and almost imme- 
diately afterwards by a further 10 per cent. to 
80 per cent. Not unnaturally, the first result 
of this was to bring the quotation down with a 
run, and to reduce the premium for spot metal, 
which nevertheless stands at about £10. 
Although some time must elapse before the 
additional tin made available is going to show 
up, the October statistics record an increase in 
visible supplies of about 1,500 tons, bringing 
the total up to 12,500 tons, or less than half 
what it was a couple of years ago. 

This tardy capitulation by the Committee is 
certainly going to make matters easier in due 
course, but in the meanwhile this country, at a 
time when a _ state of international tension 
exists, is faced with the disagreeable fact that 
stocks are down to the beggarly total of a few 
hundred tons. Why the Board of Trade, which 
recently instituted a thorough-going inquiry into 
the lead and spelter positions, should have 
allowed such a state of affairs to develop with- 
out interfering is something of a puzzle, but 
perhaps the authorities thought that it was only 
right that those who had made the mess should 
clear it up! The idea may be sound, but a 
study of the manner in which the affairs of tin 
have been conducted during the past twelve 
months does not promote much confidence in 
the ability of those who control the situation. 
Rarely, if ever, in the history of this metal have 
we seen such amazing price fluctuations, and 
vet the International Tin Committee set out to 
promote stability in the quotation ! ; 

Recent shipments of tin from Holland to this 
country have helped to ease the situation a 
little, but for some time there will be a short- 
age of prompt metal, coupled with all the incon- 
venience that such a situation brings in its 
train. As supplies increase, and the alteration 
in the quota should release for consumption this 
year several thousands of tons of additional 
metal, the price is bound to suffer, and there 
cannot be much doubt that by the second half 
of this month or early in December a change 
will be seen in this respect. It is probable, 
therefore, that buyers will exercise great caution 
and are not likely to commit themselves very 
far ahead. 

An increase in supplies of prompt tin would 
certainly be a relief to the metal exchange, 
where the shortage has brought about a big 
backwardation calculated to make hedging busi- 
ness almost impossible. One way and another, 
the policy pursued by those in control of the 
tin situation has brought things almost to a 
standstill, and everyone would be very glad to 
see a return to normal conditions of trading. 
There are those who consider that increasing to 
80 per cent. of standard will put production in 
excess of consumption, and this may well prove 
to be the case, but the circumstances were such 
that anything less would have been inadequate 
to meet the situation. 

So, with the prospect of adequate supplies of 
tin becoming available, we can look forward to 
the end of an inglorious chapter in the history 
of the metal and a return to sanity. Just where 
the price will settle down it is hard to say, but 
those who have sacrificed everything in order to 
raise prices will have to be satisfied in the future 
with a level more in keeping with the general 
range of non-ferrous metal quotations. Already 
searcity of supplies, and an inflated price, have 
encouraged the search for substitutes, and 
development in the newer areas of production. 
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Metallurgical Progress in the Foundry’ 
By S. E. DAWSON, F.I.C, (Stanton Ironworks Company, Limited) 


On accepting the invitation of our Branch 
Secretary to give a lecture this evening, I had 
to consider somewhat hurriedly as to a suitable 
subject which would be, I thought, not only 
of interest to ourselves, but would stimulate 
thoughts in one or two directions in the foundry 
industry generally. I had in mind _ perhaps, 
the Presidential Address of Mr. J. F. Driver 
delivered to the East Midlands Branch of the 
Institute on the occasion of their first meeting 
of the session a few weeks ago, when he com- 
pared very ably in the short time at his dis- 
posal, the past and the present conditions pre- 
vailing in the foundry. He even gave us a 
glimpse of the possible foundry of the future, 
his speculations thereon being both interesting 
and entertaining. Such a review is always of 
value in that it puts our mind into a train of 
thought to get into better perspective the de- 
velopments which have taken place and are tak- 
ing place in foundry practice. On such occa- 
sions, one still hears murmured regrets at the 
alleged passing of the responsibility for quality 
from the skilled craftsmen to the technician 
now established in the modern foundry. 

It is not the intention to replace the crafts- 
man’s skill, but to supplement it in a direction 
which is beyond the scope of such craftsmen, 
and is the natural sequence to the developments 
taking place in the evolution of cast iron as one 
of the principal engineering materials of to-day 
and the future, and which may be summed up 
in the word Progress. No metallurgist or foun- 
dry engineer would claim to replace the skilled 
craftsman in the making of the mould, but it 
does not follow that a casting produced in a 
perfect mould will necessarily meet the require- 
ments of the industry for which it is intended. 
In addition to a sound, clean, casting, the engi- 
neer to-day expects that the iron itself has such 
qualities that he has allowed for in design and 
application. That he can now legislate for many 
special properties in cast iron as well as rely 
on higher minimum strengths than formerly, in- 
dicates the progress in our knowledge of the 
metallurgy of cast iron, since the days when 
a casting was largely judged by its appearance, 
soundness and machinability, and little attention 
paid to the economic possibilities of reduction 
in thickness and weight. 


The Newer Conditions 

Adequate recognition has not vet been made 
of the improvements obtained, largely owing 
to economic reasons, although the lighter sec- 
tions employed to-day are proof of appreciation 
if sometimes operating to the financial disad- 
vantage of the foundry. The introduction of 
technical skill has not been limited to the metal- 
lurgists, however, and many foundries to-day 
testify almost as much to the engineer’s art as 
to that of the moulder. Transportation con- 
vevors, moulding machines, sand blast plant and 
the many other devices to assist the moulder in 
his craft are evidence of the necessary co- 
operation between the foundry engineer and the 
craftsman. 

Knowledge and understanding of cast iron have 
advanced more rapidly than that of any other 
engineering material, and, in spite of its com- 
plex nature, the many structures with which one 
is familiar in steel can now be more or less 
isolated in cast iron. Apart from special pro- 
perties produced by alloy additions, the most 
influential constituent of cast iron jis carbon, and 
perhaps mainly in its form as_ graphite, 
especially as regards its condition. In most 
cases, the smaller the graphite in the iron the 
hetter will be the casting in its physical pro- 


* Extracted from a Paper read before a Joint Meeting of the 
London and East Midlands Branches of the Institute o f British 
Foundrymen, Mr. V. Delport presiding. 


perties, and with experience the skill of the 
moulder in gating, running and feeding to suit 
may be relied on to give a sound casting. 
Generally speaking, the conditions which pro- 
duce small-sized graphite also give a small grain 
size in the structure of the metal with well- 
known advantages to the strength of the cast- 
ing. A close and fine graphite structure also 
tends to equalise the grain size in different adja- 
cent metal thicknesses or sections, such as are 
met with in automobile cylinder blocks and simi- 
lar castings. Such a structure is promoted by 
higher melting temperatures and by suitable 
adjustments in composition dependent on the 
rate ot cooling prevailing in the casting. 
Lower total carbon itself tends to produce 
smaller-sized and better-distributed graphite, as 
well as a lesser grain size, the latter often of 
finer pearlitic formation. The theory underlying 
this fine-graphite formation was at one time 
ascribed to the more complete solution of the 
original flake graphite in the materials em- 
ployed, with the consequent removal or reduc- 
tion in size of graphite ‘ nuclei ’’ which would 
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addition to chemical composition, predetermined 
mechanical properties in the final metal can be 
secured by suitable blending. In perhaps a lesser 
degree, some scientific evidence is also seen for 
the use of scrap in most cupola charges which, 
whilst introducing a serious unknown factor into 
the calculation, is of somewhat different struc- 
ture and of finer graphite form than pig-iron of 
similar composition. A study of the many influ- 
ences which have been shown as effecting the 
structure and behaviour of cast iron afford some 
indication of the new light which is being 
brought to bear on the subject, and it is reason- 
able to suppose, or even predict, that the control 
of cast iron will include many factors in addition 
to that of composition. 


Inherent Properties 


In this connection, it is interesting to refer 
to the investigations carried out by A. 
Boegehold,* which were largely concerned with 
the examination of cast iron melted under con- 


‘stant conditions in a cupola from pig-irons pro- 


duced in seven different blast furnaces. The 
cupola charges for the remelts included in all 
cases the selected pig-iron and scrap from a 
previous melt of the same pig-iron, and test- 
specimens were taken from the middle of the 
melt at a pouring temperature of 1,330 to 
1,370 deg. C. He found that blast-furnace con- 


TaBLe I.—Effect of Remelting on Properties of Pig-Irons. 


| | Transverse. | Deflection. 
Iron no. Si. Mn. |_ S.z | Brinell. | Kind of iron. 
60.. 1.98 | 0.70 | 0.009! 0.133) 4.19 | 156 2,700 0.16 
X60 1.90 | 0.70 3.90 195 3,700 0.19 Charcoal. 
XX60 1.83 | 0.67 a on | 3.79 170 3,5 0.18 
64.. 2.02 | 0.70 | 0.012 | 0.137) 4.17 | 153 2,600 0.16 
X64 1.91 | 0.61 | 0.013 | 0.1386) 4.04 179 3,450 0.13 Charcoal. 
XX64 1.87 | 0.57 | 0.015 | 0.139 | 3.96 | 167 3,300 0.13 
37. 2.01 | 0.81 | 0.028 | 0.163 | 4.20 43 2,400 0.15 
X37 1.99 | 0.78 | 0.033 | 0.176 | 3.83 | 152 2,450 0.17 Coke 
XX37 2.03 | 0.71 | 0.038 0.173 | 3.80 | 131 2,300 0.115 
18. 1.95 | 0.94 | 0.029] 0.520 | 3.85 | 159 2,500 0.125 
X18 2.09 | 0.95 — — 3.74 | 165 2,850 0.15 Coke. 
XX18 2.06 | 0.95 | — — 3.74 | 170 2,800 0.12 
75.. 2.20 | 0.49 | 0.009) 0.166) 4.04 | 171 2,500 0.14 
X75 2.15 | 0.48 | — — | 3.86 | 170 3,200 0.13 Charcoal. 
XX75 2.11 | 0.45 | — — | 3.82 | 153 3,000 0.12 

| | 
74.. 2.69 | 0.49 | 0.009 0.137 | 3.83 | 137 Holes ~ 
X74 2.47 | 0.49 oe — | 3.79 | 167 3,500 0.16 Charcoal. 
XX74 —|—-|]-]- | 3.67 | 166 3,550 0.13 
| 

2.72 | 0.54 | 0.008 | 0.176 3.64 | 160 2,300 0.105 
X47 — | — 360 159 25 0.13 Charcoal. 
XX47_..| 2.56 | 0.48 | 3.53 149 2,800 0.135 
76... | 3.02 | 0.65 0.145 | 3.78 | 158 | 2,600 0.13 
X76 | 2.84 | — | 0.009 | 0.139 | 3.78 163 =| 3,650 0.135 Charcoal. 
XX76..| 2.86 | 0.65 | 0.009 | 0.131 3.72 170, | 4,000, | (0.135 
3.6: — | 0.023| 0.45 | 3.55 | 127 | 2,200 | O12 |) 
x2 3.67 0.93 0.024 | 0.458 3.33 128 | 2,200 | 0.10 Coke. 
XX2 3.70 os 0.028 | 0.463 3.20 116 2,100 0.125 


induce and form the starting point of larger 
graphite flakes. This theory was perhaps con- 
ceived by the knowledge that the structure and 
properties of an iron could be altered by super- 
heating, when the fracture of a casting was 
made closer. 

Much consideration is, however, now being 
given to the structure and physical properties ot 
the irons entering into the composition of the 
cupola charge, and much evidence is now avail- 
able to indicate that the inherent properties of 
the raw materials employed persist through the 
subsequent remelting in the cupola to influence 
the resulting metal. This is of special interest 
both to the maker and user of special refined 
irons, and indicates the advantages of their use 
for special and high-grade purposes. 

In a recent issue of THe Founpry TRrapE 
JournaL, Hurst showed that by the selection of 
raw materials of selected physical properties in 


ditions produced characteristics in the pig-iron 
which persisted through subsequent melting in 
the cupola, as evidenced by many of the test 
results from both metals. This was especially 
observed with regard to hardness and fluidity in 
relation to composition, and the dilatometer test- 
curves which were of the same form in each 
pair. 

The tests also showed in a marked degree the 
influence of the quality of coke employed and 
the amount of moisture in air supplied in both 
the blast furnace and the cupola. In particular, 
the combustibility or maximum burning rate of’ 
the coke largely controls operating factors such 
as rate of air supply and rate of melting. The 
effect of moisture in the blast increased the chill 
and combined carbon progressively when no 
similar influence due to composition could be 


* Metallurgist, General Motors Laboratory. 
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observed, although the scattered results seen in 
Figs. 1 and 2 indicate that some other factors 
were also at work. 

The effect of the quality of the coke may also 
be seen from the results obtained by W. E. 
Jominy in his comparative tests on irons melted 
by means of charcoal and coke. In all, about 
one hundred lots of iron were examined, and 
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again the pig-iron was remelted under constant 
conditions to reduce subsequent variables to a 
minimum. An electric furnace was employed 
for this purpose and the analyses showed that 
little change in composition had occurred. The 
iron was remelted at 1,430 deg. C., and, as in 
the case of the iron from the blast furnace, 
poured into test-bars 1} in. dia. by 15 in. long. 
The irons he employed were of considerable and 
useful range, and the mechanical tests taken 
included those on the original pig-iron as well 
as on the remelted and twice remelted cast iron. 
The tensile and transverse strengths in the case 
of the first remelt and for equal silicons are 
given in Figs. 3 and 4, which show the char- 
coal melted irons to be about 20 per cent. 
stronger than the coke melted irons. 


On remelting a second time, this difference 
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Fic. 2.—ComBIneD CARBON AS EFFECTED 
BY MotsturRE IN Buast. 


had persisted, the actual comparisons in the 
three stages being shown in Table I. Whilst 
the analyses were similar in the comparative 
cases, the micrographs revealed a considerable 
difference in the structure, especially as regards 
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graphite. In the charcoal melted irons, the 
graphite was simall and well distributed, but in 
the coke melted irons it was coarse. 
Influence of Silicates 

In a different category perhaps is the in- 
fluence on the iron of silicates of iron present 
in a colloidal or ultra-microscopic condition, 
sometimes referred to as silicate slime, shown by 
O. von Keil and others to produce large coarse 
graphite. The assistance rendered by the re- 
moval of such silicates by superheating the metal 
may be a direct contribution to the improve- 
ment in structure obtained by such treatment. 

More recently the eifect of treating cast iron 
with carbon dioxide in the presence of a small 
amount of titanium* with progressive refine- 
ment of the grain and graphite as such treat- 
ment proceeds, indicates a further direction in 
which a measure of control of structure may be 
obtained. Such evidence which is now being 
brought together on the many complex problems 
involved on the production of cast iron, may 
also influence the future design and manipula- 
tion of the cupola itself, and suggest at least 
that much greater care and control in melting 
should be exercised than is the case in many 
foundries. 

Influence of Cupola Practice 

It would seem quite likely that many valuable 
properties in the raw materials may be lost or 
diminished in remelting through the cupola 
itself, where the conditions of air supply, tem- 
perature and composition of the gases are not 
suitable. As illustration, one example, carried 
out by the author some years ago, may be 
cited for improvements obtained in the castings 
by a more suitable balance of air supplied to 
coke employed. 

Table If (Fig. 
data taken :— 


5) shows the main items in the 
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wear, non-magnetic iron, high electric-resistivity 
iron, irons for special duty rolls and irons for 
special heat-treatment, etc. 


DISCUSSION 

Mr. P. A. Russett, said Mr. Dawson had 
opened by discussing the nuclei theory, which 
was at a discount, and he agreed, but to the 
foundryman it is a very useful theory, and to 
explain the facts the theory gives reasonable 
explanation. In the results shown on the effect 
of moisture, comparing charcoal with coke, he 
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was not sure that it was quite fair to put for- 
ward those results as attributable to the coke, 
as he understood that they were remelted in the 
electric furnace, and he did not consider they 
gave indicative results of metals melted in the 
blast furnace and remelted in the cupola. Mr. 
Dawson had also referred to the work of Dr. 
Norbury when bubbling CO, through the metal. 
and he could vouch for that, provided one had 
the correct amount of titanium. He thought 
we were possibly over-estimating the practical 


TaBLe I[.—Cupola Test Data. 


Test no. : 1 2 3 t 5 | 6 

Air (cub. ft.) per lb. coke ..| 233 | 197 183 179 | 164 165 
Rejections | 11 per cent | 8.7 per cent. | 8.0 per cent. 6. 8 per cent. | 1.3 per cent. | 1.0 per cent. 
Ratio iron/coke | 13.3 12.5 11.5 | 10.6 10.6 10.5 
Time blowing (hrs.) | Ted | 7.4 7.4 | 7.4 7.5 7.0 
Rate of melting (tons per hr.) | 7.67 8.5 8.35 8.0 8.0 7.6 
Air per ton of metal (cub. ft.) | 39,000 35,000 36,000 | 38,500 34,500 35 200 
Dia. Cupola/Tuyere area | 2.9 | 3.24 3.24 3.24 3.24 3.24 
Temperature at spout (deg. | | 

2) ae es -,| 1,330 deg. | 1,340 deg. 1,370 deg. 1,380 deg. | 1,390 deg. | 1,400 deg. 
Analysis— 

Total carbon tit sal 3.27 | 3.44 3.79 3.23 3.09 3.45 

Silicon 2.69 2.30 | 2.15 2.29 2.38 | 2.42 

Phosphorus 1.00 | 0.97 0.90 | 4101 | 0.98 | 1.05 

Observations were taken during each day’s value. The figures of 28/30 tons tensile were 


trial by the examination of several thousands of 
castings made from the same pattern and dupli- 
cates thereof. With the higher ratios of air, 
the iron was doubtless oxidised, and not until 
the proportion was brought to about 165 cub. ft. 


per lb. of coke could satisfactory castings be 
produced. This figure is about 15 per cent. 
higher than the theoretical volume of air re- 


quired to burn a pound of average coke, and is 
a reasonable excess to expect under the circum- 
stances of cupola melting. 

In many foundries, the air-coke ratio is too 
low, with the result that carbon pick-up is ex- 
perienced to the detriment of the structure and 
mechanical strengths, and the temperature of 
the metal is far from satisfactory. With a more 
correct ratio, the amount of total carbon can be 
better controlled to suit the particular castings 
to be poured, and with the absence of excess 
carbon, a close-grained iron obtained. In addi- 
tion to those improvements which may be 
brought about by carbon control, the production 
of those cast irons with specific properties due to 
additions of other metals may be cited as dis- 
tinct advances in the iron-foundry industry. 

Amongst those in common use might be men- 
tioned the irons to resist heat, corrosion and 


* British Cast Iron Research Association. 


rather misleading, as they were not from an 
‘as-cast ’’ condition. In ordinary straight irons 
it was not possible to produce more than 18 to 
20 tons per sq. in. Regarding the figures of 
reduction in wasters with reduction of air, that 
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Was assuming that one was using too much blast. 
He thought that generally foundries used in- 
sufficient air, and he wondered whether similar 
facts could be given in the reverse manner, re- 
duction of waste with increasing air. Also he 
would like to know what type of trouble was 
encountered in the castings when using the ex- 
cessive amount of air. 
(Concluded on 


page 344.) 
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Downward Trend of Foundry Profits 
MR. SHARPE’S PRESIDENTIAL ADDRESS 


The opening meeting of the 26th session of 
the Scottish Branch of the Institute of British 
Foundrymen was held in the Royal Technical 
College, Glasgow, recently. Mr. H. Hurst, 
retiring President, occupied the chair. 

The CHarmMan welcomed the members and 
their visitors, and expressed the pleasure it 
afforded him to see so large and enthusiastic an 
audience. He had great pleasure in introducing 
Mr. Sharpe as the Branch-President for the en- 
suing session. 

Mr. D. SHanpe, on taking the chair, said that 
his first duty was to thank Mr. Hurst for his 
kind remarks and the members of the Branch 
for having elected him to the highest office in 
the Branch. He intended to leave no stone un- 
turned te continue the work of his predecessors 
in the presidency. He thought that they should 
not let the opportunity pass of offering to Mr. 
Hurst their grateful thanks for the excellent 
work he had performed on behalf of the Branch 
during the past session, and he asked them to 
accord in the usual manner an expression of 
their thanks to Mr. Hurst. 

The Presipent then read his address, in the 
course of which he said :— 

Mr. Hursr anp GenrLeMeN,—After a fairly 
long and varied experience in the foundry trade, 
I feel induced to make some comparisons be- 
tween the past and present conditions, and I 
will endeavour to show that a great deal of 
quiet development has resulted in economies, 
apart altogether from the admitted improve- 
ments in equipment. 

Many foundries in this country are employing 
men whose fathers and grandfathers did similar 
work in the days gone by; they used the same 
floor space and had much the same conditions to 
work under as the present generation. It would 
appear to be accepted that the older generation 
of workers gave more time and thought to their 
work because of the more direct interest they 
had as craftsmen, and that the introduction of 
methods and machines which had taken away 
some of the more laborious work, had also taken 
away the initiative of the worker. I am not 
prepared to accept this for fact. There are in 
the foundry trade to-day many men who are 
showing great interest in developing improved 
conditions of labour, and are giving the workers 
much greater leisure as a result. It is a far view 
which will remove all the unpleasant duties 
from moulders and other foundry workers, but 
already many improvements have been intro- 
duced which must mecessarily change the in- 
terest of the worker from some aspects of the 
trade which were presumed to be interesting to 
his forbears. 

The development of more rapid methods in 
this country has been somewhat slow, and much 
of the mass-production work which has been 
undertaken in spasmodic leaps in other countries 
has not been experienced here. This is for the 
good of a trade well supplied with ample 
skilled labour, and this latter fact is no doubt 
the reason for the slow development of mechani- 
cal methods in this country. Another factor 
against rapid change of method as compared 
with, say, America was the high state of de- 
velopment we had reached 50 years or so ago 
whereby the requirements of the purchasing 
market were always fully met. One can readily 
appreciate that, had the production of castings 
been deficient in quantity or quality, there would 
have been greater inducement for engineers to 
apply high-production methods to meet the de- 
ficiency 

Foreign Developments 


In countries developing engineering trades 
later than Britain, where no adequate supply 


of skilled labour existed to produce castings in 
sufficient quantity and of high quality, it was 
natural that a tendency to standardisation soon 
led to quantity production, which was in turn 
converted to mass production. In Britain the 
foundryman was in a position to offer a great 
variety of patterns to the engineer or architect, 
and this condition still remains to-day, and has 
probably been the greatest deterrent to quantity 
production. In countries where the engineer 
was less liberally supplied with designs, he was 
induced to make his own design and to make it 
so that it worked easily and under power condi- 
tions. The British foundryman is gradually 
developing along this line, and to-day many of 
our large foundries are running on mass produc- 
tion. In the eyes of some visitors from overseas, 
we must appear to be very far behind, but the 
experience of the slump through which we have 
been passing has shown the wisdom of gradual 
development. 

No doubt the old foundryman of 50 years ago 
would think we had gone a long way from the 
conditions ruling in his day, and he would be 
inclined to remark that our development had 
taken away the individual interest in the 
finished article. Not so with the young man 
presently doing his daily job in the foundry and 
who is assisted by scientific methods in doing a 
good job with the least effort possible. 


Real Progress 


The foundry owner of 50 years ago, if told 
that we were producing castings which sell at 
prices very little higher than he obtained, while 
we pay wages, rates and taxes fully double those 
paid by him, would wonder at our ability to 
exist in business. He would be impressed with 
the light section of metal used to-day as com- 
pared with his product and also with the very 
complicated and intricate castings produced to 
almost precision dimensions. 

One other factor which must not be over- 
looked in a retrospect like this is the great im- 
provement in the strength and solidity of cast- 
ings now produced. The ironfounder in the 
past depended on bulk for his casting strength, 
and the designer built on this basis. To-day 
the designer has reduced his section of metal on 
the assurance that at about half the former 
weight he is getting a stronger casting with our 
modern metal. Where 6/8 tons tensile iron 
satisfied the older generation, we can now give 
14/16 tons as regular foundry practice, and are 
able to increase this when necessity calls for it. 

In steel and non-ferrous casting great im- 
provement has been made in the metal, and 
greater accuracy in dimension allows for reduced 
machining allowances to limits not dreamed of 
50 years ago. Probably greater changes have 
been wrought in steelfounding during 50 years 
than in ironfounding or brassfounding, but I 
wish to direct more special attention to the 
ironfounding trade, and so pass steel and non- 
ferrous by, merely mentioning them. 


Trend of Costs 


I have been able to collect a variety of costs 
in several branches of ironfoundry work over a 
period of 60 years, and it is interesting to note 
some of the comparisons. It has been extremely 
difficult to reduce the variety of figures, which 
have been expressed in different ways and some- 
times with insufficient interpretation to make 
them readily understood, but I have taken a 
liberal translation based on my own experience, 
so that the results are presented with reserva- 
tions. 

In the year 1874 wages absorbed only about 
25 per cent. of the selling price of the castings 
produced, while in 1934 wages required almost 
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45 per cent. of the selling price. The cost of 
liquid iron in 1874 was approximately 18} per 
cent., while in 1934 it was around 15 per cent. 
Pig-iron was slightly cheaper during 1934 than 
it was in 1874. No doubt, if we could learn the 
total 100 per cent. in 1874 and compare it with 
the 100 per cent. in 1934, we would find that the 
greatest difference would be in the profit earned, 
but that is beyond my inquiries. L have quoted 
these figures as an introduction to some remarks 
on wages and profits in the foundry trades. 

In practice, we find that, say, 45 per cent. 
of the selling price consists of wages in the 
foundry department. When we consider our 
purchases of iron, we cover in that item the fol- 
lowing:—Wages paid to iron-ore quarrymen, 
coal miners, railwaymen,  blast-furnacemen, 
casters, and, again, railing of finished pig to 
our foundry. Similarly, we can consider coke, 
limestone, ganister, firebricks, plumbago, etc. 
In fact, what we are paying for pig-iron to-day 
is nothing more than the wages paid to the vari- 
ous workers in the many different branches 
which go to produce and deliver the iron to our 
foundry, plus on-cost, which again is made up 
to a large extent in wages of clerks, etc., rates 
and taxes, which are mainly used to pay wages 
for social and public service. At the bottom, 
therefore, we are buying so much service which 
has been paid for in wages expended in the pro- 
duction of pig-iron. If we examine this position 
and realise that to-day wages are roughly twice 
what was received for similar service 50 or 60 
years ago, and pass this same increase into all 
the manufacture of our raw materials, it is 
astonishing how we are able to sell our finished- 
iron castings at prices roughly 45 to 50 per cent. 
over those charged three generations ago. 

The profits made in the old days were very 
largely invested in developing the businesses in 
which they were earned, and one looks anxiously 
to see how the present foundries are to be 
developed and handed on to the next generation 
unless more reasonable profits are produced from 
which adequate depreciation obsoletion 
charges can be allowed. 

My investigations have led me into a wide 
range of foundry products and the conditions 
naturally vary very considerably, but to give 
an example of an actual case might bring out my 
point much clearer. | have been able to obtain 
the cost of a series of castings made in 1884 
and a similar series of identical czstings made 
in 1933 from the same patterns, in which no 
marked difference in method of production had 
been introduced. In fact, almost identical plant 
and conditions of moulding were used in both 
cases : — 


1884 1933 
Shop costs.| Shop costs, 


Total wages, including moulders 
melting labour, foundry 


labourers and dressers Lis | 2 33 
Weight of casting, 344 Ibs.each| — | 
Melted iron mixture— 

45s. perton .. 0 &} | 

60s. perton .. | O 

1 9} 3 63 


The wages on this job have more than doubled, 
while the melted mixture of iron has only in- 
creased by little over one-third extra. It should 
be noted that during the year 1884 pig-iron 
touched its lowest recorded price of 40s. to 
41s. 6d. per ton. 


To complete these figures and show a finished 
cost, including increased rail charges, counting 
house wages, rates and taxes, is beyond my pre- 
sent purpose, which is to show that the economy 
in producing the melted mixture at so small an 
increased cost, despite the increased wages paid 
to iron-mine workers, coal miners, railwaymen, 
etc., shows that careful and efficient methods 
have been introduced. 
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It is obvious that an increase in selling price 
of only about 45 per cent. indicates one of two 
things :—-(1) The profits in 1884 were very high 
or (2) alternative methods of manufacture must 
be introduced to continue in business. There 
is no doubt that the profit on castings sold in 
1884 was very much higher than it is to-day, 
but owing to increased care to-day we are pro- 
ducing castings with greater certainty of their 
being good and saleable. This has a very marked 
influence on the finished-cost figures. 

One hears many yarns of the wasters of the 
good old days, such as the story of a well-known 
foundryman of 40 years ago. This man had a 
reputation for good marine-cylinder castings of 
large size. ‘Two large cylinders had been made 


and, turning out wasters, were scrapped. The 
third mould was prepared for pouring when 
“Big Bob” shouted out to the squad: ‘* We 


have had bad luck with this job, but if this is 
a good casting | won’t lose any money on it, so 
see to it.’’ The difference to-day is in great 
measure due to our making better castings first 
time and cutting out wasters. 

There is a point where jobbing work verges on 
to work which can be produced by machine. 
The one thing which decides the fate of a jobbing 
mould becoming a machine-made mould to-day 
is greatly different to that of 10 or 15 years ago. 
New methods of machine application have 
changed the outlook of foundry executives, and 
as the shop costs rise out of proportion to the 
selling price, jobs must either be lost to the 
foundry or be produced more economically. In- 
creased rates of wages call for better employ- 
ment of the time paid for at the increased rate, 
and if by cutting out the less-skilled part of a 
moulder’s work and applying his genuine high 
skill as a moulder to real moulding, a great deal 
"an be done to produce increased tonnage of 
castings at a still remunerative rate. 

It must not be assumed that the foundry 
management sells his castings at prices appar- 
ently out of proportion to rising wage costs 
for any other reason than that he cannot get 
more for them. There is still a great deal of 
uneconomic price cutting just to get a job at any 
price, but that is only one aspect of the case. 
There are many young competitors to cast iron 
on the field to-day. Ferro-concrete has taken 
away much of the old heavy bridge-building 
trade, and it has entered successfully many 
branches of construction for which cast iron or 
cast steel would be preferred if the foundry 
could compete in price. Welded-steel construc- 
tion has had a similar inroad on foundation 
plates, engine beds, and many purposes for which 
east iron was used until recently. We are 
hopeful that the great increase in high-duty cast 
irons of various types will to some extent remedy 
part of this loss, but unless the foundry can so 
reduce the section of iron as to bring the 
finished article to competitive price level with 
welded products there is small hope of inducing 
engineers to revert to cast iron. 


Pig-Iron Prices 

In the year 1836, just on 100 years ago, pig- 
iron was selling at 125s. per ton. Ten years 
later, in 1846, the average price was 72s. per ton. 
In 1856 the price was 72s. 6d. per ton. In 
1856 there were 154 blast furnaces in Scotland 
with an average of about 120 furnaces in blast. 

I hope I have not struck a note of despon- 
dency. I want to bring before you the fact 
that, despite much criticism to the contrary, a 
great evolution has taken place in the industry 
during the past 50 years, even when we com- 
pare conditions pertaining in jobbing foundries 
which appear to be working much on the same 
conditions to-day as in the past. I have not 
touched on our modern’ machine-production 
foundries, as they have no counterpart in the 
trade of 50 years ago. Machine-production foun- 
dries have much to do with the low level of prices 
in the old hand-operated shop to-day, and as 
the introduction of machine methods increases 
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so will the margin of profit decrease in these 
shops. 

It js easy to look back 50 years on the records 
of those who went before us, but who is bold 
enough to look forward 50 years and hint at 
what a foundry may be like then? To the young 
men in the trade I wish to say that in my 
opinion no trade offers more scope for bright 
ideas put into practice, careful work being a 
necessity in the patternshop and equally in the 
foundry. The trade is one which should appeal 
to intelligent youth looking for a prosperous 
future. Do not be backward in proffering your 
ideas to those who can make use of them. Do 
not be content to be a sand puncher when you 
should be a moulder. Take advantage of all the 
means so liberally placed before you by the tech- 
nical schools to make yourself worthy of the 
hardy men of the past who were not blessed 
with such an opportunity. 


The trade has great need of willing and 
courageous young men. Make yourself one of 


those to whom your foreman will give the diffi- 
cult job and recognise the honour he has con- 
ferred on you in placing his trust on your skill 
and integrity, and be ready for a more difficult 
one to-morrow. 

Mr. A. Lawnre (Past-President), in proposing 
a vote of thanks to the President for his address, 
said that any who could cast their minds back 
50 years and compare foundry conditions then 
and now found what enormous changes had taken 
place in that time. He thought the moulder of 
the past compared well with the moulder of the 
present time. The moulder of the past had none 
of the aids they had to-day, yet they made 
moulds as well as the men of the present. If 
some of the patterns which they used to get in 
the old days were put into the hands of the 
present-day moulder he would get something to 
think about. The foundry had to stand or fall 
by the profits it could make. 

Mr. J. Lonepen (Past-President), in second- 
ing the vote of thanks, said that the address had 
been intensely interesting and to some extent 
intensely provoking, but as a presidential address 
was not open for discussion he could not elabo- 
rate on that statement. 


The Presipent then introduced Mr. John 
McGrandle, who read a Paper on ‘* Some Notes 
on using Metal Moulds for Cast Iron,” 


illustrated by a large number of lantern slides. 


lron and Steel Production 


The British Iron and Steel Federation, in its 
Statistical Bulletin for September, states that 
pig-iron production in September was 529,600 
tons, compared with 543,400 tons in August and 


500,300 tons in September, 1934. The decline 
is entirely due to the shorter working month, 


as the daily rate increased from 17,529 tons in 
August to 17,653 tons in September. The total 
for the first nine months of the year is 8.2 per 
cent. greater than for the corresponding period 
of 1934. Steel production in September was 
855,900 tons, compared with 759,900 tons in 
August and 734,700 tons in September, 1934. 
The September steel production is the highest 
figure since October, 1929, and brings the total 
for the first nine months of the year to 7,220,300 
tons, an increase of 9 per cent. over the corre- 
sponding period of 1934. According to returns 
received from 147 firms employing 116,658 work- 
people, the average weekly earnings per head in 
August amounted to £3 2s., compared with 
£3 2s. 7d. in July and £3 in June. 


Sir CHARLES CRAVEN, managing director of 
Messrs. Vickers-Armstrongs, Limited, speaking in 
Newcastle-upon-Tyne last week, said the Darling- 
ton Forge would be reopened immediately, and the 
‘plant brought up to date, if the present battleship 
replacement programme of the Government was de- 
cided upon. 


NovemBer 7, 1935 


Metallurgical Progress in the Foundry 
(Concluded from page 342.) 


Mr. Burgess asked whether we were coming 
to the stage when the foundryman would specify 
what blast and moisture should be used for his 
pig-iron. It used to be when the foundryman 
ordered Nos. 1, 2 or 3, etc., and then he speci- 
fied analysis, and if things went on, he would 
soon be wanting his pig-iron wrapped in “ silver 
paper.’’ He had been interested in the moisture, 
and he had had the experience of laying down 
plant for drying the air going into the blast 
furnace, and when changes of atmespheric con- 
ditions came about, there were reactions which 
disturbed the running of the furnaces. In the 
blast furnace one had such a volume of material 
and gases, which reflected themselves in the 
analysis. The change of the moisture is given 
in the analysis. As regards coke, the foundry 
could pick and choose a little, but the blast 
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furnaces were in the position that there was 
hardly enough to go round. Mr. Dawson re- 
ferred to combustibility, and that reflected back 
into the analysis. They had now discarded the 
drying of the blast owing to the cost. 


Author’s Reply 


Mr. Dawson said the nuclei theory had been 
a good guide for removing slime by stirring in 
the ladle, and skimming. A worker in Germany 
also held metal at a temperature for eight to 
ten days, and found it to be an eutectic iron, 
free from slag inclusions. It was produced by 
allowing the graphite to come to the top and 
by skimming off as kish. He had started off in 
his Paper by saying that all the results were 
tentative and not as applied in the foundry, to 
start a line of thought bringing more light on 
the subject. When one knew more about them, 
founders would be able to apply them and con- 
trol them. He did want to stress that all these 
investigations would be applicable in the foundry 
in the course of a few years. The type of trouble 
he had encountered when using the excess air 
was segregation of phosphide on the surface of 
the casting, preventing good machining of the 
castings, caused by oxidation of the metal. If 
one constantly oxidised, one would have to have 
different running methods to those in use to-day. 
The combustion of coke had nothing to do with 
the analysis. If one tried a dozen cokes, one 
would find different combustibility. He would 
rather have a coke with a suitable combusti- 
bility than analysis. Whatever had been done 
with cast iron, the same should be done with 
pig-iron. How could one expect to know about 
cast iron when one knew so little about the 
pig-iron one used? 
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FOUNDRY TRADE JOURNAL 


The British Cast Iron Research 
Association 
ANNUAL LUNCHEON 


Masor F. A. Freetn (President) presided at 
the annual luncheon which was held at the Hotel 
Victoria, London, immediately after the annual 
general meeting on Wednesday, October 30. 

Mr. J. M. Kennepy (President of the Insti- 
tution of Electrical Engineers) said the electrical 
industry, had as its main ideal the improve- 
ment of the conditions of living of the majority 
of the population in the country and in order to 
achieve that ideal it was striving to reduce the 
cost of electrical energy and at the same time 
to improve the quality of the apparatus used in 
the generation of electricity and, more particu- 
larly, to improve the apparatus in which elec- 
tricity was used. The electrical industry was a 
young one in many ways but it realised, as 
did all industries, that research was a paramount 
necessity. Therefore, he welcomed the assistance 
of the British Cast Iron Research Association in 
that respect. It was not many years ago that 
the electrical industry had as its raw materials 
just ordinary copper or iron and bits of string 
and some shellac. That was all that was con- 
sidered necessary for the electrical engineer. 
Nowadays, however, the electrical industry was 
almost entirely dependent upon the iron and 
steel industries. As regards cast iron, the elec- 
trical industry was fundamentally dependent 
upon the quality of the material in many 
respects. In the production of electricity the 
industry was dependent upon the quality of cast 
iron for the frames of machines, condensers, 
converting plant and all sorts of water pipes, 
conduits, tunnels, ete., for which high quality 
cast iron was essential. On the distribution side 
the quality of cast iron was probably even more 
important and the exacting requirements in 
regard to such apparatus as electric cookers, 
hot plates, irons and the multitude of other 
purposes for which cast iron was used were being 
met by the manufacturers of cast iron as regards 
mechanical strength, magnetic and non-magnetic 
properties, the absence of distortion under heat 
and so on. 

Weldings 

He gathered that welding had been rather 
looked upon by the foundry industry as a com- 
petitor in some respects and possibly that had 
heen the case for some years but he ventured 
to prophesy that with the increase of know- 
ledge of metallurgy and further experience of 
the possibilities of welding, the foundry indus- 
try would have nothing to fear and, indeed, 
welding might prove a very valuable ally to the 
foundry. 

Mr. J. G. Pearce (Director of the Association) 
read a letter of regret at his inability to be 
present on account of the General Election from 
Mr. Ramsbotham (Parliamentary Secretary to 
the Board of Education in the Parliament just 
dissolved) in which he spoke of the Association’s 
Foundry School and the collaboration of the 
Board of Education in its establishment. 


PRESIDENTIAL ADDRESS 
A £40,000,000 Industry 

The Prestpent then gave a short address, in 
which he said:—In the year which has just 
closed we set out to raise from your industry a 
subscription of £7,000, which was required to 
qualify for a grant from the Government of 
£5,000. Well, we have done it, but, as the Duke 
of Wellington said about the battle of Waterloo, 
‘it was a close-run thing.’’ For subscriptions 
that we raise over £7,000 the Government have 
promised us £ for £. We have set ourselves out 
to get an income of £20,000 per annum, and 
when you consider the turnover of the foundry 


industry, which is in the neighbourhood of 
£30,000,000 to £40,000,000 a year, this sum 
cannot be regarded as extravagant. There is 
£1,300 on account of fees from the balanced- 
blast furnace cupola, and it is with great satis- 
faction that this amount has been earned and 
applied to meet the cost incurred in the instal- 
lation of this cupola. 

The Association is working on the melting 
quality of various cokes, and the addition of 
natural clay to sands. This latter point is of 
the greatest importance, in view of the increased 
tendency towards continuous production and 
mechanisation of foundries. As regards the 
metal itself, the Association has appointed a 
special man to deal with shrinkage and contrac- 
tion. 

The new process of graphite refining has 
already attracted a great deal of interest, and 
we have done some very useful work both as 
regards fine grain and coarse grain. The fine- 
grain process is already covered by patent. To 
molten pig or cast iron a small quantity of 
titanium is added. The metal is then subjected 
to a treatment by an oxidising gas for a deter- 
mined period, and in this way one can convert 
high-carbon pig, cast iron or even scrap iron 
into a material having the graphite in an ex- 
tremely finely-divided form, as finely divided as, 
in fact, it is possible to obtain graphite in cast 
iron even under the most difficult experimental 
circumstances. We do not know yet quite why 
we are doing this, but we are doing it. The 
Association also discovered how to reverse the 


process, i.e., it can make a cast iron which 
originally contained a fine graphite into a 


material with a coarser graphite, which is use- 
ful under certain circumstances. 

The and Steel Industrial Research 
Council is helping in the work of producing 
fine structure in ingot moulds and to ascertain 
the effect on the life of the castings, and it is 
working in the closest co-operation with them. 
It is also studying the effect of other elements 
upon cast iron such as copper, molybdenum and 
aluminium, and J happen to have a very inti- 
mate knowledge of an aluminium-iron which has 
been invented by my old friend, Mr. Peter 
Sandberg. At the Iron and Steel Congress in 
Brussels last year a Paper was presented upon 
the properties of an alloy containing 15 per cent. 
of aluminium which stands up to oxidation in a 
way never before thought possible. It almost 
behaves like a noble metal. 

The Association is also working in cordial 
co-operation with the National Physical Labora- 
tory, particularly on subjects such as creep 
strength and the resistance of cast iron under 
combined flexural and torsional stresses. The 
first results of this latter investigation are being 
presented on Friday next to the Institution of 
Mechanical Engineers. 


A Study Course 

Two years ago Mr. Pearce, our Director, had 
a brain wave and suggested that he should 
organise a three-days’ study course at our head- 
quarters, and the Association was surprised and 
delighted, but a little horrified by the fact that 
no less than 150 members turned up and to a 
certain extent it was swaniped. I think that is a 
practical testimonial to the kind of work we are 
doing and we are going to do a similar thing on 
November 6, 7 and 8. 


The Director 
In Mr. Pearce we have a Director who, apart 


from his genius for research and scientific initia- 
tive, combines that chameleon-like 


necessary 
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quality of juggling with finance—I do not know 
that ‘‘ juggling’’ is the right word—and the 
thousand and one household cares which beset 
the modern Director of Research. The first time 
I went round your Research Department I was 
impressed by the manner in which he made £1 
do the work of £2, and the economic and efficient 
manner in which members get the most for their 
money. 


New Plant Wanted 


When I first spoke to you before you made me 
President, some three or four years ago, I was 
urging upon the Association the necessity for 
buying an electric induction furnace. At the 
time trade was bad, but, as you know, trade is 
now very much better, and still we are without 
our induction furnace. Then there is another 
matter. The other day I was quite casually in 
the establishment of a very famous firm of opti- 
cians, when I saw a projecting microscope which 
had rather a familiar appearance to me. I 
found that this very projecting microscope was 
the one loaned to our Association for the exhi- 
bition which we held in conjunction with the 
Department of Scientific and Industrial Re- 
search at Olympia. That microscope costs about 
£250, and it seems to me that somehow or other 
this money should be raised. The induction 
furnace is a much bigger matter, but I again 
commend it to you, for, if we had one, we could 
quadruple the speed of our work. 

I should like to emphasise the cordiality and 
reasonableness with which the Department of 
Scientific and Industrial Research has met us on 
all points. The Department has treated us with 
the greatest generosity and consideration. It is 
difficult under any circumstances to organise re- 
search, but when it is organised by the Govern- 
ment, it becomes still more difficult. Neverthe- 
less, there is a great deal of nonsense talked 
about lack of Government co-operation, and it 
is all wrong, and the greatest possible help has 
been given during the past year. The essential 
nature of research lies in individual thinking; 
all great and original thinking is essentially in- 
dividualistic, and here is where the paradox 
comes in. 


The Foundry School 

We have started, as you know, a Foundry 
School with the object of training young men to 
be better founders than they otherwise would 
have been. We have deliberately set our faces 
against that doctrinaire system which obtains 
in some institutions and countries. We have 
said to ourselves ‘‘ We will take a young man 
who has a natural flair for founding and we will 
not exactly train him but we will put material 
before him to bring out the aptitude which will 
be part of him and make him a useful founder. 
The object of our school is to help people to help 
themselves. The best training in the world is 
obtained by sitting at the feet of a master, but 
there are so many people who want to be trained 
that there are not enough masters to go round. 
The second best is what we are able to teach our- 
selves, and that is the object and aim of the 
Foundry School. 

Cot. A. E. Davipsox, D.S.O. (President, 
Institution of Mechanical Engineers), proposing 
a vote of thanks to the President, said he had 
seen considerable improvement in foundries and 
most noticeably in the lighting. He had been 
largely engaged on automobile work where, try- 
ing to reduce weight, light alloys had ousted 
cast iron to a considerable extent, but there had 
been a great counterstroke in the development of 
the use of the cast-iron crankshaft, which he was 
well aware would run in bearings that were con- 
siderably out of line far longer than shafts made 
of alloy steels. In engines which must be cheap 
in order to sell, there was an unfortunate ten- 
dency for the production side in which easy 
machinability was an outstanding virtue, with 
the result that wear was unduly rapid and cast 

(Concluded on page 354.) 
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System in the Selling of Castings’ 


By E. N. 


There is a _ great difference between the 
methods which the modern founder must adopt 
and those considered satisfactory 50 or even 
fewer years ago. In the old days selling castings 
consisted mainly of collecting together a num- 
ber of miscellaneous people called foundry sales- 
men, giving them a certain salary and certain 
expenses, or sometimes no salary and no expenses 
but a fairly liberal commission, and sending 
them out into the highways and byways to get 
orders. All that was demanded of those people 
was that at certain periods there should be 
received from them batches of orders for steel 
castings. The market for steel castings was 
mainly a question of the impressions received 
in the various centres by the travellers. To-day 
we are faced with the position that the buyer 
is not nearly so much buying on his own account 
as he was 100 years ago. This is largely due 
to the fact that the scale of business has been 
considerably magnified. There are fewer buyers 
to-day, or if there are not fewer, the more 
important of them to-day represent large-scale 
organisations. There is a tendency for the amal- 
gamation of these organisations to continue, and 
the buyer is now less than ever in a position to 
gratify his own particular likes and dislikes. 
Always behind and above him stands an entirely 
impersonal system which demands of him facts 
and figures upon which his own value to the 
firm depends. He can never, for the sake of 
personal friendship, pay an unnecessary shilling 
a ewt. more for a certain kind of casting, be- 
cause behind him is always the cost accountant 
wanting to know why the costs of production 
have gone up. While within certain narrow 
limits it is still a fact that the salesman with 
a pleasing personality will produce more results 
than the salesman not so endowed, there is a 
definite narrowing of the margin, and the buyer 
is more and more compelled to demand of the 
salesman a casting that is technically perfect 
and satisfactory in price and delivery. It is 
only after quality, price and delivery are satis- 
factory that personal friendship can begin to 
play its part. 

Creating a System 


The modern salesman of castings has got to 
face the fact that approach to markets must be 
very much more systematic than ever before. 
If the analysis so far made be accepted, 
the question arises: Where does this system 
begin? In other words, in what way is the 
approach to the marketing of a firm’s castings 
to be systematic? How can one begin to systema- 
tise with a view to transferring one’s goods to 
the works of the consumer? Fundamentally, 
all this question of marketing castings and sell- 
ing castings is a problem of transportation. It 
is a problem consisting of knowing one’s output 
and estimating how it can be transferred from 
the factory to the factories or the machines of 
the consumers. 

Sales Analysis 

In the modern world that transference of a 
firm’s product to the works of the consumer 
has got to be systematic or it is doomed to fail, 
because business is on such a large scale to-day 
that unless a certain percentage of sales of 
the output can be guaranteed in advance, it is 
doubtful if the business will prosper. The most 
important step of all is ‘‘ sales analysis.’’ It is 
the root of the whole problem of marketing cast- 
ings systematically. To sell castings of any 
kind, the first step to attack a market syste- 
matically is to take existing customers as the 
basis. It must be insisted that the sales depart- 
ment provides every day throughout the year, 


* A Paper presented to the Sheffield Branch of the Institute of 
British Foundrymen, Mr. J. Roxburgh presiding. 
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over a period of years, a complete list of orders 
for castings. That is to say, every firm must be 
listed with the type of castings ordered, and if 
possible the weights, or quality, or prices of the 
castings. That information, presented every 
day, constitutes the basis of sales analysis. 
Having secured this information, the names and 
addresses of the customers should be placed on 
cards in a card index, and classified according 
to the type of castings they were purchasing. 
There would also be recorded on these cards the 
particular type of industry the various firms 
represented. For example, supposing it was 
found that the castings could be divided into 
work for railway work, for switchgear and 
numerous other types of castings, it would be 
ascertained which of the customers were switch- 
gear manufacturers first of all. 
An Example from Switch-Gear 

Having discovered from the order records that 
a percentage of, say, 50 of a certain class of 
customers were switchgear manufacturers, it is 
not an unfair assumption to say that switchgear 
manufacturers can use castings—whether iron 
or steel is immaterial at the moment. Having 
got that far, there is a definite fact of sales 
value. It is known that switchgear manufac- 
turers use castings. The first use to be made of 
that information would be to collect as many 
directories and lists of switchgear manufacturers 
as possible. From these lists existing customers 
would be eliminated, leaving a residuum of 
switchgear manufacturers who were not cus- 
tomers. Thus there is an ascertained market, 
consisting of the names and addresses of, say, 40 
people who are not customers for their switch- 


gear. The sales manager can now go to his 
representatives with a definite fact. He knows 


there are 40 switchgear manufacturers from 
whom he is not receiving orders or inquiries. 
The next step is to transfer the problem from 
the brain of the sales manager to the bodies of 
his representatives. Instead of instructing the 
representatives on Monday morning to go to the 
ends of the earth and get orders, each represen- 
tative is informed that there are such and such 
a number of switchgear manufacturers in his 
district from whom the firm is not receiving 
orders. They must be visited and the following 
information obtained: (1) Whether they are 
using or could use the firm’s castings; (2) 
whether they would, under any consideration, 
place their orders with the firm. This involves, 
first of all, that the salesman has been given a 
definite market to attack. Secondly, it affords 
a measure by which the value of a salesman can 
be estimated. If A has five switchgear manufac- 
turers in his district, and as a result of the 
providing him with this information he gets 
orders from three new customers, whereas B, 
with a similar number in his district, does not 
get any orders from the list you give him, there 
are grounds for assuming that A is a better 
salesman than B. 

Thus, through sales analysis, one is all the 
time acquiring information about the markets 
and about the salesman. This is obviously a 
thoroughly sound method of business, but it is 
strange how few people are practising it. 

The Second Phase 

The compilation and maintenance of efficient 
sales records are essential, which is largely a 
question of organisation. This work is a com- 
paratively simple matter from an organiser’s 
point of view. There is, first of all, the ques- 
tion of what should be recorded. In order to 
minimise clerical work, the amount of data to 
be, recorded should be reduced to a minimum. 
Every potential customer should have a record 
sheet, on which should be recorded (1) the date 
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of any orders or inquiries received; (2) what 
the orders and inquiries were for; (3) the dates 
upon which quotations were made; (4) the dates 
of the travellers’ calls; and (5) a précis ot the 
purpose of the call, the substance of the discus. 
sion, or the customer’s comments on the quota- 
tions made (Fig. 1). 


| tepre- 
Product Date of 
Date. Inquiry.| quota- | S€™*@- | ments of 
ordered. | tive’s sales- 
| tion. 
call. man, 


6/10/35] Switch- | 9/10/35 | — 10/10/35) Price too 
| gear | high. 
| castings 


Fig. 1.—ExaMPpie or Sates Recorp SuHEer, 


Using Sales Records 

The whole of this information can be com- 
pressed into a very small space. Now that 
record depends for its accuracy upon a systema- 
tic method of forwarding the information to the 
recording clerks. That means that all the clerks 
must have also their lists of orders. They must 
see all the representatives’ correspondence and 
all inquiries. That system is actually working 
in practice, and is found quite satisfactory. It 
involves that at certain periods of the day the 
whole of these particulars are gathered together 
and delivered to the sales records clerks, who 
compile the data from them. It may be thought 
this is a very elaborate organisation, and _ its 
benefit queried. However, it has first of all an 
internal benefit, quite apart from the question 
of selling castings. It has been found that, by 
having such a condensed sales record for every 
customer, one can ascertain the whole of the 
negotiations with a certain customer over a 
period of years on two or three sheets, kept in 
a central place. People can go to that central 
place at any time, and get immediately the in- 
formation they want. A great deal of time is 
saved by this system. From the sales depart- 
ment’s point of view, the ability to see in front 
of them the whole sales history of a particular 
firm when they are making a fresh quotation is 
almost impossible to over-estimate. 

Dormant Customers 

It frequently happens that a firm may not 
send any orders for a period of two or three 
months. No one notices the absence of these 
orders unless they happen to be very large cus- 
tomers. Then, perhaps, an inquiry is received, 
and, oblivious to what has happened previously, 
a sales clerk may send a letter ignoring certain 
discussions that have taken place, thus causing 
friction. Now, under the system outlined, the 
sales clerk or sales manager making the quota- 
tion, on receiving the inquiry, sends for the 
sales record sheet. He knows from that the 
price quoted in the past. He knows whether, 
on the last occasion, the order was lost because 
of price. He is then able to frame a quotation 
embodying a complete knowledge of everything 
that has gone before. 

Another direction in which these sales records 
are of enormous advantage is in reviving 
accounts which are dormant. It would be a 
physical impossibility to take the whole of a 
founder’s order-books and go through them to 
see which firms were not ordering. With the 
sales record sheets it is perfectly easy. In one 
system at present in operation, one member of 
the sales department goes through a certain 
section of the sales record sheets every week, and 
picks out the sheets appertaining to those firms 
who have not ordered over a given period. With 
the help of these sheets he is able to ascertain 
why they have not ordered. Usually, there are a 
number of people on whom the representatives 
have not called for perhaps six months, and 
from whom, as a consequence, no orders have 
been received. A member of the sales organisa- 
tion collects the record sheets relative to these 
dormant accounts, and proceeds to write to the 
representatives of the areas concerned, asking 
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the representatives if they are going to call on 
the firms within the ensuing few weeks, and 
stating that otherwise it is proposed to write 
special letters to them. 


Reminders and Their Analysis 


Every week a number of these special letters 
are sent out to these firms whose accounts are 
dormant. These letters are carefully worded and 
read something like this: —‘‘ It is some consider- 
able time since we had the pleasure of receiving 
an order from you for such-and-such castings. 
We hope that the castings we sent you last 
(date here) proved entirely satisfactory, and 
should like to know if there is any reason for 
your not having sent any further orders.” 

It has been found in practice that 10 per cent. 
of these letters bring fresh orders. That is a 
fairly good proportion. Another 10 to 20 per 
cent. of the firms write that they were per- 
fectly satisfied, and that the only reason they 
have not placed orders is that just at the 
moment they have none to place. Some 7 per 
cent. write that they have not sent orders be- 
cause they were not satisfied. In 5 per cent. 
of these last cases this is the’ first time the com- 
plaints from the firms concerned have been 
heard of. At once there is something to go on. 
When these people have a complaint, there is 
something to write to them about. Regrets are 
expressed, and they are assured that it is merely 
a matter of arrangement, and attempts are 
made to re-establish their confidence. In most 
cases this leads to a removal of the customers’ 
grievance. That is systematic selling. 


Sales Promotion 


There is another systematic method of selling, 
that of ‘‘ sales promotion.’’ One aspect of this 
consists in getting in first. Obviously, this 
sounds a very tall order, but there is the fact 
that castings are not sold by trusting in provi- 
dence. One of the best ways of selling castings 
is to get information before the man mext door. 
If one knows or can find out that a particular 
scheme is afoot in which, inevitably, castings 
will be used, one can pass that information on 
to the man on the spot entrusted with the job 
of getting orders. One has then practically 
stolen a march on the other fellow, and should 
be well in the running for the major share of 
the business. One of the ways in which that 
can be done is to go through as wide a range of 
technical, trade, and daily journals as _ possible 
and extract the information which appears 
therein. In one case where an obscure para- 
graph appeared in a paper which very few tech- 
nical people read, a paragraph was spotted by a 
sales-promotion department. It simply stated 
that in a certain Crown Colony the cost of im- 
ported cement was so high that there was a 
scheme afoot to put down a native cement plant. 
It is well known that there are considerable 
numbers of castings required in machinery for 
cement plant. The minute that little obscure 
paragraph was read by the sales-promotion de- 
partment, steps were taken to approach the 
financial people in London and the Crown Colony 
interested in the scheme, and the upshot was an 
inquiry for castings running into a very big 
figure. Whether or not the order was obtained 
is immaterial. The point is that, by having 
somebody in an organisation whose job it is to 
examine for information of sales value and see 
that it is passed on to the people who can turn 
it into orders, the firm is attacking a market 
systematically. 


Basic Information Supplied 

Another method of systematically attacking 
markets is to see that the representatives have 
all the information they possibly can about the 
firm and its castings. The representative who 
calls upon a customer and immediately he is 
asked a question out of the region of his prac- 
tical knowledge, says he does not know, and 
has to refer it to the works, is unsatisfactory, 
but not entirely to blame. It is not always pos- 
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sible to send an expert technical man out on the 
road. Sometimes, willy-nilly, one has to send 
out a man who is not himself a foundry expert. 
But if it be decided to send that man out, 
surely if he is not in the position to answer 
ordinary questions it is to some extent the 
firm’s fault for not having supplied him with the 
information. One way in which this is tackled 
in America is by sending out what~they call 
sales bulletins. That is a good method but not 
quite adaptable to the English temperament. 
Instead, in the author’s firm, there is what is 
called a representatives’ price book. In addition 
to all the standard prices that can possibly be 
given, it contains a great many details. For 
example, there are particulars as to the size 
of the foundry, its maximum potential output, 
the type of castings it produces, the way cast- 
ings are treated before despatch, and any other 
facts that it is thought the salesmen should 
know or may need when selling castings. Those 
facts are given in a form perfectly compact, 
and the book can easily be slipped into the coat 
pocket. There is in vogue a system of revising 
the particulars as they become out of date. The 
book has been a great boon to the representa- 
tives, because they no longer have to write to the 
works for every small piece of information. They 
have only to glance at their books and the infor- 
mation is there. 


Dealing with Quotations 

When the average foundry receives an inquiry 
from a customer for castings, the inquiry is 
pinned to the file copy of the quotation, and 
this goes into the file, where it lies. If an order 
does not ensue, the quotation remains in the 
file, and will not be removed until the end of 
the year, when it is probably transferred to 
boxes. Every quotation represents a potential 
order, and the business of a salesman or manag- 
ing director or whoever is responsible for selling 
castings is to see that if a quotation does not 
result in an order, steps are taken to find out 
why. Personally, the author would not file any 
quotation until he knew why he had lost that 
order. In general, every quotation represents 
an opportunity. It means that by a sales effort 
the interest of some firm has been aroused suffi- 
ciently to make them think you can supply their 
needs. No quotation should be filed until either 
from the representative or by direct letters it 
has been found out why the order has been lost. 
When the reason has been ascertained the quota- 
tion should not be filed until an effort has been 
made to do something at the foundry end to 
avoid losing such orders in future. If a large 
percentage of the quotations result in the com- 
plaint that the price is unsatisfactory, there 
may be something wrong with the methods of 
production. It is fundamentally bad to quote 
and forget all about it. There should be syste- 
matic analysis in every case of the reason for 
losing orders, and the representatives should be 
instructed to find out and report as far as pos- 
sible why orders are lost. 


Overseas Markets 


The author has been impressed by the 
apathetic way in which people regard their over- 
seas selling. To the question ‘‘ Do you get any 
export trade?’’ the average foundry owner will 
reply: ‘‘ You cannot get export trade to-day, 
with restrictions here and prohibitions there.” 
There is found amongst English people too great 
a readiness to assume that one cannot do a thing 
hecause it happens to be difficult, and particu- 
larly is this the case with overseas trade. It is 
postulated that while, at the moment, there may 
not be a market for castings in some overseas 
countries because the world is covered by a net- 
work of trade restrictions, it does not follow that 
this network will continue indefinitely. When 
those restrictions are removed, who is going to 
get the business—the people who have neglected 
the overseas countries or those who, through good 
times and bad, have paid them the compliment 
of sending representatives of standing? It is 
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definitely bad and unsystematic to refrain from 
sending representatives overseas because on one 
particular trip they cannot get as many orders 
as would be liked. The tendency amongst 
founders is largely to neglect overseas business. 
There is also room for greater discrimination in 
the type of person sent overseas. One does not 
wish to be snobbish, but there are cases where 
persons have been sent to India without having 
what one might call adequate social standing. 
While one may regret that in certain countries 
a certain social standing is necessary in order 
to enable one to mix with the people who matter, 
one has to face the fact that there are such 
countries, and India is one of them. If a man 
is sent to India who feels uncomfortable in a 
boiled shirt, then the best representation is not 
being given. On the other hand, to send a 
highly aristrocratic, stiff and starchy person to 
Australia or New Zealand, where he is expected 
to be hearty and hail-fellow-well-met, is again a 
mistake. Yet the wrong types of person are con- 
stantly being sent to these various countries. 
Overseas representatives should be chosen to suit 
the particular countries and markets. 


DISCUSSION 
Cost of Sales Department 


_ Mr. J. Roxsurcu expressed appreciation of 
Mr. Simons’ address. He agreed that the ques- 
tion of the best means of selling castings could 
not be stressed too much. He felt that, after 
those concerned in the works had spent many 
hours, in some cases, over the compilation of an 
estimate, the sales department should exert 
every effort possible to ensure the securing of 
the order. On the one hand, it was reassuring 
to the works man to know from the representa- 
tives’ reports that they were competitive, whilst 
on the other hand it would be useful informa- 
tion to the works man to know why they did not 
receive the order for castings for which they 
had quoted. The works man was naturally in- 
terested to know when an order had not been 
received on account of the price being too high. 
He would begin to consider whether the other 
firm had better facilities, or smaller overhead 
charges, or some other advantage that his firm 
did not enjoy. Such an investigation was good 
for everyone concerned. He was afraid that in 
the olden days works people were apt to look 
upon the sales department as composed of people 
who took the quotations forward with them, 
royally entertained the prospective customers, 
and, if they possessed the right personality and 
created a good atmosphere, they returned with 
the orders. He wondered if Mr. Simons had 
extracted information showing the percentage of 
orders received of the quotations made. He had 
had such an extract made some years ago, and 
the figure was round about 5 per cent. He 
wondered, also, if Mr. Simons had taken imto 
consideration the commercial aspect of selling 
castings from the standpoint of the actual cost 
of the sales side compared with the value of 
the orders obtained, and if the extra expense 
involved in the system indicated was justified 
viewed from this angle. 


Dormant Accounts 


Mr. Simons said he had not the figures that 
the chairman had referred to, though he be- 
lieved they had been got out by the sales de- 
partment. He was quite certain that the per- 
centage of extra sales cost represented by the 
organisation he had outlined had been more 
than outweighed by the beneficial results 
obtained. They knew from the percentage of new 
customers they made and from other indications 
he could cite that the organisation produced 
results. They had definitely ascertained that 
10 per cent. of dormant accounts—accounts that 
had lapsed—had been reopened by their system. 
By keeping a close and systematic watch on the 
lapsed accounts alone, they were helping the 
salesman and the firm. The cost in comparison 
with the advantages was infinitesimal. 
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Overseas Markets 
Mr. S. Leetcw said Mr. Simons’ emphasis 
upon the need for nursing the overseas markets 
was very sound. When a firm was able to 
negotiate for a big order through detecting an 
obscure paragraph in a paper it proved that the 
system was well worth while. 


Personality in Salesmen 

Mr. Carr said it was particularly 
interesting for him to listen to Mr. Simons’ 
address, he (Mr. Carr) being sales manager on 
the one side and a buyer on the other. It was 
very gratifying to find that for once in a while 
the man who sold something was given credit 
for having a little more than normal savoir faire. 
The average impression apparently was that a 
salesman is a well-dressed fellow who uses a 
Rolls Royce car, lunches and dines well, and is 
the hail-fellow-well-met’’ kind of man. Actually 
he was a far different type of person. It was 
his experience that the best method was that of 
sending certain definitely-appointed men regu- 
larly and systematically to fixed areas. If a man 
worked his area thoroughly, although he might 
not be as brilliant as the man in the next area, 
he would probably register as much or more busi- 
ness in his area than the ultra-smart man in an 
adjoining area who did not ‘‘ get down ’’ to the 
job to the same extent. At the same time, how- 
ever, despite Mr. Simons’ remarks about the 
modern buyer having no heart or soul, the per- 
sonality of the individual salesman still counted 
considerably for the reason that if a man could 
not ‘sell’ himself how could he expect to sell 
his firm’s products? A man had a better chance 
as a salesman if his customers liked him, and 
would be more likely to get an order than a 
man whose personality was not liked, subject, of 
course, to price, quality and other conditions 
being equal. He thought they could not stress 
the importance of personality in a salesman too 
much. He must have neither inferiority nor 
superiority complex, but must endeavour to steer 
a middle course in this respect. He agreed with 
Mr. Simons in his observations about overseas 
trade. In many instances this trade was 
neglected. Often the wrong men were sent out. 
One could not put a ‘‘ square peg ’”’ in a round 
hole and get satisfactory results. He expressed 
the opinion that a principal of a business was 
very often the most satisfactory overseas sales- 
man owing to his position enabling him to make 
a decision on the spot. 


The Buyer’s Position 

Mr. Srmons said he did not think he had de- 
clared that a modern buyer had no heart. What 
he did say was that the time had gone when a 
buyer could place orders with a salesman simply 
because the salesman had an attractive person- 
ality. All things being equal, or nearly equal, 
the man with the attractive personality would 
get the business. At the same time, conditions 
of business to-day were such that a buyer in a 
big organisation dare not pay more than he 
ought for goods simply because he was enter- 
tained. They all knew the kind of representa- 
tive they hated the sight of, but if they were 
honest, they had to suppress that dislike and 
examine what the man was offering. If a man 
with a more attractive personality came along 
with identical goods on the same terms, then 
they would undoubtedly give him the business. 
That was perfectly understandable. So close 
attention was paid to production costs to-day 
that behind the buyer was always the shadowy 
figure of the cost accountant or the board of 
directors, who wanted to know why costs had 
gone up. 


The Works—The Factor 
Mr. F. Wuirenovse said he was beginning to 
wonder what proportion of orders the sales de- 
partment ever got. There seemed to be some 
suggestion to fix the proportion at 10 per cent. 
How many orders did they really get even 


t).rough the most efficient salesman? Price and 
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quality seemed the dominant factors, and sales- 
manship only a fairly useful addition. He could 
regard the salesman as a very great help in 
going into the world to discover what the buyer 


wanted, but he believed it was the works that 
sold the goods. He thought that the salesman 


useful in so far as he went out and dis- 
covered exactly what firms were wanting. He 
helped to find an outlet for the facilities for 
production that existed at the works. Unfor- 
tunately, so many salesmen went out without 
any specialised knowledge of the foundry. A 
salesman was not of much use unless he had a 
fairly highly specialised and technical know- 
ledge of the goods he was trying to sell and the 
precise advantages his firm had in the produc- 
tion of those goods. 

Mr. Simons said that in one way Mr. White- 
house 


was 


was correct. It was, in the ultimate 
analysis, the works that sold the products. Un- 
less the works were selling good articles, the 


salesman would not be able to sell them; but 
fundamentally foundry firms were in competi- 
tion with others, and the salesman and the sales 
department, in the peculiar conditions under 
which industry was organised to-day, had to go 
out and persuade buyers to give them the chance 
without which the works could do nothing. The 
object of a sales department and the object of 
all publicity was to make known the things that 
the works could do. Although the works might 
make a perfectly good product, the service who 


made that quality known was the sales depart- 
ment. 
Works Executives to Travel 
Dr. C. J. Dapswett, B.Sc., said that one was 


sometimes inclined to think that questions 
reterred to the works by the sales department 
were rather childish and a waste of time, but 
this was not so. In large works where the 
representatives were not only selling castings, 
but forgings, and many other products, they 
could not be expected to know all the technical 
details, especially at times when castings were 
required for a new product which probably had 
not been previously asked for in a particular 
district. Every sales organisation should adopt 
methods for collecting data and feeding its repre- 
sentatives with information for future times. 
There was one point upon which Mr. Simons had 
not touched and which he (Dr. Dadswell) thought 
was important. He thought it was a good policy 
for the foundry manager to go out with the 
representatives occasionally. There were times 
when the sales department received complaints, 
but their representative, by his personality as a 
salesman, was able to find a way of reopening 
business; there were, however, other times when 
the salesman receiving complaints could be 
materially helped by the presence of the works 
man. Very often relations could be very much 
improved by the presence of the foundry man- 
ager, who could explain from a practical stand- 
point the difficulties that had arisen. Often the 
matter at issue was one of design and the 
matter could often be adjusted, so that a further 
order followed, and relations were re-established, 
things being put on a better footing altogether. 

Mr. Simons agreed. He was strongly in 
favour of the works man going out. He would 
outline as an ideal selling organisation a system 
of co-operation between the salesmen and the 
technical men. He would have the salesmen 
proper—that is, the ordinary representatives, 
who need not necessarily be technical men in the 
highest sense—men of good personality and good 
address who could pave the way. He would then 
have what he called a ‘ flying squad ”’ of tech- 
nically-trained men, who were not perhaps in 
major responsible positions in the works, but who 
had technical knowledge and experience, to go 
out with or after the salesmen and follow up. 
He believed the time was coming in foundries 
when the ordinary social representative without 
technical knowledge would cease to be, and 
foundry salesmen would have to be trained in 
the works in order to obtain really good travel- 
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ling positions. His own view was that a foundry 
salesman should career in his own 
firm’s drawing office, and go through the shops, 
There ought, in fact, to be a proper system of 
training for the foundry salesman. He did not 
believe in angling for some other firm’s salesman 
because he happened to have pulled off a nice 
order for their competitor. The wise method was 
to look out for intelligent youths in their own 
works, start them in the drawing office, give 
them training all the way through in the prac. 
tical work, and then start them out as juniors 
under a senior salesman on the road. In that 
way a really good sales force would be built up, 


begin his 


Follow-up Letters 


Mr. Bert WINTERTON said that at one time at 
the works with which he was associated they had 
a system of follow-up letters and second follow-up 
letters, but they dropped it because they found 
it was unsatisfactory. They received less than 
5 per cent. of replies to their first follow-up 
letters and than 2 per cent. of replies to 
their second follow-up letters. Nowadays they 
sent their representative on the ground to see 
the people and offer them, if they required it, 
without trying to teach them their business, the 
assistance of a practical man who was pertectly 
skilled in the use of the particular material they 
wanted. He would like to know which Mr. 
Simons would consider the better method. 


less 


Mr. Srmons said he had never hitherta found 
anybody who had adopted a systematic method 
of follow-up inquiries in the manner indicated 
by Mr. Winterton. Of course, he was unaware 
how much time and energy had been put into the 
job, but he felt that if they got 5 per cent. ot 
replies they had something to start upon. Before 
he could give a definite answer to Mr. Winter- 
ton, he would want to have information as to 
what the follow-up letters were like and when 
they were sent out. A great many factors might 
enter into the reason for the small percentage 
of replies received, but he was still inclined to 
think that the trouble was worth while if only 
5 per cent. of replies were received. If the thing 
was properly systematised, however, he felt they 
would get more than 5 per cent. of replies. 

Proposing a vote of thanks to Mr. Simons, Mr. 
EK. J. Brown said that from Mr. Simons’ address 
it would appear that the salesman had to be a 
psychologist and a technician. The demands 
upon the salesman’s qualifications seemed to be 
very high. He was afraid that at the works 
they were often too much inclined to look upon 
the sales staff as an encumbrance. 

A vote of thanks was accorded to Mr. Simons, 
on the proposition of Mr. E. J. Brown and Mr. 
B. OLLERENSHAW. 


Catalogues Received 


Mould Dressings. A leaflet received from the 
St. John X-Ray Service, Inc., 30-20, Thomson 
Avenue, Long Island City, New York, U.S.A., 
makes a series of claims for properties of Bonis, 
a proprietary powder for die ‘coating and 
mould dressing. 


Giratory Riddles. A four-leaf pamphlet 
received from O. N. Beck, 11, Victoria Street, 
London, E.C.4, describes and illustrates a line 
of electric sieves. These are filled with dust- 
proof totally-enclosed flanged motors running in 
ball bearings. The motors drive through a steel 
shaft a cam located in a housing. The cam, 
which also runs in ball bearings, keeps the 
machine in constant vibration. In order to 
prevent the vibrations reaching the motor, an 
elastic couple is inserted between the driving 
shaft and the shaft of the motor. The machine 
is available in several types, and can deal with 
foundry sands and liquids such as enamels. A 
special feature is the insertion of a self-rotating 
three-armed brush. 
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Development of the Continuous Vitreous 
Enamelling Furnace’ 
By W. MARSHALL (Managing Director, Ferro Enameling Company 


(England), 


Vitreous enamel is a glass similar to ordinary 
window glass, except that its ingredient com- 
position is somewhat more complex in that it 
must adhere to metal and have certain other 
physical properties not necessary in ordinary 
glass. Vitreous enamel is applied to the base 
metal by either of two processes, dry or wet. In 
both, the enamel itself is basically the same, the 
process difference being the method of applica- 
tion to the base metal. 

These two processes are both widely used 
to-day, the dry process being confined to the 
heavy cast-iron field, the wet process to the 
lighter and smaller castings and sheet iron. The 
final step in the application of vitreous enamel to 
the base metal is the fusing of the enamel on the 
metal, and this is commonly called burning. It 
involves the use of heat; thus a furnace for 
heating the base metal and enamel to a tem- 
perature sufficient to fuse or melt the enamel 
on the metal. Such a furnace, in addition to 
supplying the necessary heat to reach the fusion 
temperature, must also perform in such a way 
as to develop the maximum adherence of the 
enamel to the metal, and bring to its best advan- 
tage further physical qualities, such as tough- 
resistance to shock, gloss, and surface 
texture. 


ness, 


Sheet Steel Baths 

The high temperatures encountered in burning 
fuel present the greatest number and variety of 
design difficulties, and vitreous-enamelled sheet- 
iron parts to-day are rapidly decreasing the 
demand for cast-iron parts for enamelling. 
Examples of this can be found in the all-steel 
enamelled and electric cookers, all-steel 
kitchen sink, all-steel washing machine, and last 
but not least the all-steel vitreous-enamelled 
bath. During the author’s last three-yearly 
visit to America this has become very noticeable, 
and in France, Belgium, Norway and Germany 
he has noticed that designers are continually 
changing the heavy cast-iron parts which gave 
enamelling difficulties for steel parts. The same 
trend is creeping gradually into Britain to-day. 

The increasing use of vitreous enamel on sheet 
iron, and the difficulties encountered in handling 
modern fabricated sheet-iron parts, together 
with the necessity of reducing costs to permit 
vitreous enamelling to compete with other pro- 
tective and decorative coatings, has led to the 
industry demanding a continuous furnace. Such 
a furnace has to improve the quality of the ware, 
decrease scrap, lower the manufacturing cost 
and increase production, and, at the same time, 
fit into new or old plants and utilise their avail- 
able floor space and auxiliary equipment. 


gas 


Furnace Development 

The first furnaces to be built for the enamel- 
ling of household appliances were the full-muffle 
type, fired with coal. The muffle was a refrac- 
tory shell within the furnace proper, separating 
ihe working or burning chamber from the com- 
Lustion chamber. The purpose of the full muffle 
was to prevent the products of combustion from 


* A Paper read before The Institute of Vitreous Enamellers, 


Mr. H. Whitaker presiding. 
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coming in contact with the ware, because ash, 
sulphur in the coal and reducing gases of incom- 
plete combustion were detrimental to the finish 
of the ware. 

In the early part of the twentieth century 
oil and gas were introduced as fuels. Because 
of their definite advantages of cleanliness and 
ease of handling, and because more heat could 
be developed within the furnace, they were 
quickly adopted. Fireclay was the only refrac- 
tory available for muffle and combustion-chamber 
linings, and the more intense heat materially 
reduced the refractory life. 

With these cleaner fuels available, and their 
faults to be overcome, a new design, the semi- 
muffle furnace, was introduced. The semi-muffle 
furnace was quite similar in general design to 
the full muffle except that the complete muffle 
arch and a portion of the muffle side walls were 
removed. Combustion was completed under the 
bottom, and the hot gases passed up behind the 
short muffle sides and were directed against the 
main walls and arch, and then passed out above 
the ware through flues in the roof. 


Full-Muffle Type 


In the full-muffle type the flue gases were 
necessarily several hundred degrees higher in 
temperature than the temperature within the 


BASIC U-TYPE IDEA 


1.—DIAGRAM OF ViITREOUS-ENAMELLING 
FurNACE OF THE CoNTINUOUS TYPE. 


Fic. 


burning chambers because of the low heat con- 
ductivity or thermal resistance of the thick fire- 
clay muffle sections. With the semi muffle this 
temperature difference did not exist to such an 
extent since the flue gases were introduced 
directly into the burning chambers above the 
ware and since the gases came inmore direct con- 
tact. with the ware it was not necessary to force 
the furnace as much, and the refractory life was 
somewhat longer. 

This type of furnace enabled them to utilise 
the new fuels, oil and gas, more efficiently, and 
increase production, but the control of furnace 
atmosphere caused trouble. Sulphur in the fuels 
and incomplete combustion periodically encoun- 
tered were detrimental to quality, which was 
then becoming an important factor. So a new 
furnace, the intermittent-fired type, was intro- 


duced. 


Intermittent-Fired Furnaces 

The intermittent-fired furnace was introduced 
to give all the advantages of the semi muffle 
without its disadvantages, using the new fuels. 
The muffle was entirely eliminated, and burners 
were fired directly into the burning chamber 
while empty, and heated the entire interior mass 
of the firebrick shell. As the door was raised to 
receive a charge of ware burners were shut off, 
and with the door open and stack draft, the 
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Vitreous Enamelling Section 
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PRESENTED TO THE INSTITUTE 
OF VITREOUS ENAMELLERS 


chamber quickly cleared itself of combustion 
gases. The ware was then introduced, and the 
heat stored up in the interior shell was sufficient 
to burn it. As the ware was removed, and the 
door closed, the burners were turned on to heat 
the interior for the next charge. 

This type of furnace gave an atmospheric con- 
dition comparable to the full muffle and the speed 
and refractory life advantages of the semi muffle, 
but created a condition whereby the cold ware 
was introduced into the burning chamber at its 
highest temperature, and was burned on a reduc- 
ing temperature cycle. This caused the thin 
enamel coating to heat up to its fusion tempera- 
ture faster than the base metal on which it was 
applied, and tended to alter certain pbysical 
qualities highly desirable in the finished ware. 
For lighter gauges of ware, such as pots and 
pans, this fault was not serious, and several of 
these furnaces are still in use for this class of 
work. 

All features considered, the full-muffle type, 
oil, coal or gas fired, was the desired furnace if 
refractories could be found to withstand the 
punishment. Maturing temperatures of enamels 
have been reduced somewhat, but not sufficient to 
overcome the refractory troubles. Better refrac- 
tories, capable of withstanding higher tempera- 
tures, were needed, and silicon carbide and fused 
alumina were found to be particularly adapted 
for higher-temperature refractory use, and, 
further, were found to possess high mechanical 
strength and extremely high thermal conduc- 
tivity. They were soon made available in stan- 
dard-brick sizes, as well as tile, considerably 
thinner than the old fireclay tile, and were 
termed super-refractories. With the use of these 
super-refractories and the introduction of oil 
and gas as fuels together with improved muffles, 
there was developed the modern box-type full- 
muffle furnace in its present efficient state. 


Continuous Furnaces 

About twelve years ago, in America, several 
designs of continuous and semi-continuous fur- 
naces made their appearance. Electric heat from 
ribbon resistors was then available, for industrial 
use, and because of the ease of application and 
comparatively low thermal unit cost, electric 
heat was used. Within a period of four years 
after the installation of the first U-type fur- 
nace, thirty-one more were built for handling 
all kinds of sheet-iron vitreous-enamelled ware. 
Oil and natural and artificial gas were used for 
fuel, and some few were electrically heated, 
using ribbon resistors. The development and 
improvement to the present-day furnace was 
in the design details, the U-type idea remain- 
ing intact and wmnaltered. It is shown in 
Fig. 1. 

Combustion Chamber 

To correct many of the early faults, a cross- 
firing principle was adopted, and a combustion- 
chamber construction, similar to that on suc- 
cessful box-type furnaces was used. A type of 
hearth plate, the V-bottom, which permitted 
increased radiation per sq. ft. to hearth area, 
and was available in the thin-section super- 
refractory plates, was adopted. 

By cross firing the use of small multiple-fuel 
burners was accomplished, the flame shortened, 
and each combustion chamber or tunnel was in- 
dependent of adjacent ones, all of which per- 
mitted better and more flexible burner opera- 
tion. This multiple-burner application, com- 
bined with the use of the thin-section high- 
conductivity hearth plates, permitted @ con- 
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siderable imcrease in hearth radiation, and a 
uniform temperature throughout the burning 
chamber. 

In adopting the cross-firing principle, no 
change in sidewall construction or method of 
handling flue gases was necessary. The burners 
were staggered, and each successive one from 
back to front of the burning chamber was fired 
from opposite sides, and the gases from each 
chamber passed up behind the muffle side oppo- 
site its burner. 

These multiple cross-firing burners also per- 
mitted flexibility in the length of burning 
chamber, since it was only necessary to increase 
or decrease the number of burners and combus- 
tion chambers. Also, by their use, better pro- 
portioning of air and fuel was possible, because 
less fuel was handled per burner and excessive 
temperature spots eliminated; thus, the refrac- 
tory punishment was less severe and a longer 
refractory life was obtained. 


Air Seal 

One of the most troublesome conditions en- 
countered in the development of the continuous 
furnace was a tendency for longitudinal drafts, 
or air currents, within the preheat and cooling 
zones which affected temperatures within the 
burning chamber on the shorter furnaces and 
caused considerable loss of heat at the front on 
all of them. 

An out-rush of hot air in the upper portion 
of the front opening was accompanied by an 
inrush of cold air at the bottom of this open- 
ing, and to correct this an air seal was in- 
stalled at the front. It consisted of a small 
motor-driven blower mounted to one side at the 
front. 

Details of this were explained during the 
showing of the film which followed this Paper. 

Air Curtain 

Another improvement utilising air was an in- 
terior air curtain. large-volume motor- 
driven blower with water-cooled bearings was 
mounted on the outside, and short manifolds 
passed through the zone sidewall. In addition, 
this interior air curtain aided the front air seal, 
in that it stopped longitudinal air currents in 
the furnace short of the front seal, since its 
movement was at right angles or lateral. The 
combination of this front air seal and interior 
air curtain was most effective, and the idea of 
additional interior air curtains as a means of 
effecting further fuel savings was tried on 
several installations. 


Enclosed Slot 

Heat loss by radiation and conduction through 
the roof slot was apparent, although not serious. 
On several installations where the unit fuel cost 
was comparatively high, especially on electric 
furnaces, the slot and conveyor were tightly en- 
closed on the sides and top with an insulated 
housing. This showed a fuel saving, but caused 
conveyor difficulties, since the chain and trolleys 
within the enclosure were subjected to quite high 
temperatures. In addition, in the burming of 
vitreous enamels, there are chemical reactions 
taking place during the fusion and _ fluorine 
gases are given off. 

Unless the burning chamber is freed of these 
gases, the quality of the finished ware, especially 
the gloss, is affected. Enclosing the slot pre- 
vented any possibility of the burning chamber 
ventilating itself of these gases, and this trouble 
was in evidence. 

The objections were more important than the 
fuel savings, and the practice of totally enclos- 
ing the slot and chain was discontinued, 
although it is used on some installations, but 
the enclosure at the 180-deg. turnover burning 
chamber is usually omitted to provide this neces- 
sary ventilation, and to cool off the roller nest 
and trolleys. 


The Improved U-Type Furnace 
The foregoing remarks describe the progres- 
sive development from the initial box type to 
the present-day continuous furnace, which is a 
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well-balanced unit functioning smoothly and 
continuously without shop congestion. Its ex- 
terior is cool, and working conditions near it 
are satisfactory. 

The burner equipment is quiet and positive, 
requiring no supervision or adjustment regard- 
less of the tool loading or hours of operation. 
The conveyor runs smoothly, carrying light tools 
heavily and solidly loaded with ware. By obser- 
vation from the front, the passage of ware from 
entrance to exit can be seen, and by observing 
its operation, the advantages and economies 
claimed for this furnace are apparent. 


Tooling the Furnace 

The development and improvement in burn- 
ing tool design was coincident with the develop- 
ment of the furnace. Since the furnace was 
used for the burning of table tops, stove parts, 
hollow-ware, refrigerator parts, signs and other 
miscellaneous items, the tooling resolved itself 
into an individual problem for each class of 
ware to be handled. The basic requirements for 
all tools, however, regardless of type of ware 
burned, were the same, and these are:—(1) 
A metal mechanically strong, capable of with- 
standing continuous alternate heating and cool- 
ing without crystallising or becoming brittle, 
and with a minimum amount of scaling, having 
all of these properties at a temperature of 
1,600 deg. Fah. (870 deg. C.); (2) a design to 
permit the loading of a maximum amount of 
ware, of various sizes, per foot of furnace chain, 
easy and quick to load and unload, and so to 
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support the ware as to reduce warpage of ware 
and tools to a minimum; and (3) a weight as 
light as possible so as to provide a higher ratio 
of ware per pound of tool, since the fuel cost for 
heating tools is practically the same as for the 
ware. 

The most modern tools to-day are predomi- 
nantly castings, although some are fabricated 
from rolled sections. On others the main frame 
or supporting bars are castings, and the hooks 
for hanging the ware of drawn wire. There 
are many compositions in the nickel-chromium- 
alloy field which are suited for tools, and a 
typical analysis widely used is as follows:— 


Composition. 


Cast bars. Rolled bars. 


0.4 max. 0.4 max. 
Si 14-2 1.0 max. 
Mn 24-33 24-34 
Cr 18-22 18-22 
Ni 30-34 30-34 
Tron Balance Balance 


Conclusion 

This improved U-type continuous furnace has 
been successful in accomplishing the results 
needed by the industry, in that it has elimi- 
nated the basic faults of the box-type furnace 
and has also overcome the disadvantages of other 
types of continuous furnaces, and these advan- 
tages have, over the past ten years, been defi- 
nitely proven. 
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This improvement, combined with a reduction 
in the number of handlings, less warpage, a inore 
uniform burning temperature (Fig. 2), an im- 
proved thermal efficiency, and a decrease in the 
direct and auxiliary lay-out required, have all 
contributed in enabling the industry to produce 
a better quality of ware at considerably less cost 
than was possible with the box-type furnace. 

It has overcome the objection of other types of 
continuous furnaces. It is adaptable to any shop 
lay-out without excessive use of floor space, and 
has eliminated the necessity of double super- 
vision. The faster conveyor travel has permitted 
an increase in capacity, and the difficult problem 
of cleaning out the furnace and quick repairs has 
been solved. Maintenance expense, a consider- 
able item on all previous continuous furnaces, 
has been fixed as a secondary consideration since 
several of these U-type furnaces have been under 
constant heat for more than two years with no 
expense other than the labour of minor adjust- 
ments. 

The closed end, together with the air seal and 
curtain, have made uniform temperatures pos- 
sible throughout the burning chamber. As the 
engineering profession progresses it is expected 
more will be accomplished. There will be an in- 
crease in the knowledge of the principles of com- 
bustion and furnace design, better materials and 
better methods of burning fuel, all of which will 
be adapted to the continuous furnace and 
improve it still further. 

At the conclusion of the lecture a very interest- 
ing cinematograph film was exhibited, showing 
the details and working of the continuous 
jurnace. 


DISCUSSION 


The CHarrman (Mr. H. Whitaker) observed 
that the present-day tendency was in the direc- 
tion of mechanisation, as was noticeable in the 
installation of mechanical spray booths and sand 
blasts, as well as of mechanical furnaces. 

Mr. W. H. Wuirtte mentioned that in con- 
versation with the author of the Paper he had 
referred to the firing of different grip coats and 
so forth. It was usually understood in the sheet- 
metal practice of this country that grip casts, 
and even double-sided work, should be fired on 
the flat, whereas the cinematographic reproduc- 
tion showed them to be suspended. The reason 
which had been given to him for this practice 
was that the plates were gradually dried on 
going to the furnace; that they did not go into 
intense heat right away. In the case of ordi- 
nary muffles, as soon as the muffle was opened, 
the article was plunged in. If the temperature 
was too high, the iron would tend to buckle 
until it received the support of the grip coat. 
Mr. Marshall had explained that, owing to the 
article going in slowly, it was heated up gradu- 
ally so that the enamel adhered to it to a certain 
extent before it entered the fusing chamber 
proper. 


Vote of Thanks 


Mr. J. W. Wixson, in proposing that a hearty 
vote of thanks be accorded to the lecturer, said 
that he had been most impressed with the enor- 
mous output of which the furnaces described ap- 
peared to be capable. Those furnaces, however, 
were of such a magnitude that he rather doubted 
whether the firms at present engaged in the 
vitreous-enamelling industry in this country 
would care to install them without giving a very 
great deal of careful thought to the proposition. 
When one spoke of expanding, say, £12,000 on a 
furnace the question of finance began to loom 
up rather largely. Speaking as an engineer, he 
always liked to have a furnace in reserve, to 
provide against what the lecturer had referred 
to as a ‘jam ”’; but at such a price this would 
hardly appear to be practicable. He was favour- 
ably impressed with the ease with which the 
American operatives dealt with the work. It 
would seem to be a logical conclusion that the 
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Opacifiers Used 
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in the Vitreous 


Enamel Industry’ 


By W. ASTLES (Director of the Union Oxide and Chemical Company, 
Limited) 


Opaqueness is that quality which is given to 
enamels by certain more or less well-known 
chemicals and oxides. One of the physical pro- 
perties on which the practical value of an opaci- 
fier depends is the degree to which it reflects 
the light which falls upon it, and this is largely 
dependent upon the extent to which the light is 
bent out of its course or refracted in passing 
through it. Usually the refractive power of a 
substance is intimately connected with its den- 
sity and the refractive index of opacifiers is 
approximately proportional to their density. 
Therefore, a coat of enamel would be fully 
opaque if all the light which was thrown down 
was reflected back but it is not possible as some 
of the rays of light are absorbed. 

Various raw materials contribute to opacity 
in the batch and to the index of refraction. 
For example, tin oxide has 2.04 and zirconium 
oxide 2.23 index and it is due to the variability 
or differences in the index figure that opacity 
develops; at least this is the view of many 
theorists. 

An examination of possible compounds which 
occur or are commercially available of sufficient 
purity to render them suitable for white pig- 
ments limits one to such materials as the oxides 
of antimony, zinc, tin, titanium, and zirconium, 
and zirconium silicate and sodium zirconium 
silicate possibilities of thorium and 
cerium oxides and silicates if the two latter 
products can be produced at sufficiently low 
cost. At the very low refractive indices is 
found the fluorides or sodium, calcium, alu- 
minium, ete. 

Common Opacifiers 

The most common opacifiers used are tin 
oxide as a mill addition, zirconium oxide and 
silicate as mill and melt additions, and anti- 
mony oxide as a melt addition, whilst lower 
down the scale in degree of giving opacity are 
chemicals and pigments or oxides. 

Arsenic is gradually being eliminated _be- 
cause of its poisonous nature, as are zine and 
titanium oxides due to their high solubilities 
in the glass. Antimony oxide is found very 


Development of the Continuous Vitreous 

Enamelling Furnace 
(Coneluded from page 350.) 
handling of the work, both before and after 
it had been fired, should be done mechanically. 
He was at a loss to understand why more atten- 
tion had not been paid to mechanical handling. 
Obviously the articles had a high temperature 
as they left the furnace, and judging by the 
appearance of the workers they seemed to become 
somewhat fatigued. 

Mr. W. H. Waitrtte seconded the vote of 
thanks. He remarked that the engineer always 
wanted mechanisation and still more mechanisa- 
tion. The comment might be made that there 
were at present a few million unemployed people 
in the U.S.A., and probably, if Mr. Wilson was 
over there, there would be a few more. What 
had been clearly shown, however, by the 
cinematograph film was that methods of mass 
production could be applied to vitreous enamel- 
ling. It would, of course, be noted that such 
methods could not be applied to jobbing foun- 
dries, so that with the exception of, say, a few 
large stove makers in this country he could 
not see that there would be any demand for 
such furnaces. 


* Paper read before The Institute of Vitreous Enamellers, Mr. 


B. B. Kent presiding. 


satisfactory in certain applications and is ex- 
tensively used as a melt opacifier. Tin oxide 
is an excellent opacifier and until recent years 
held the field as the only satisfactory mill addi- 
tion opacifier. It is generally more expensive 
than other mill addition oxides excepting per- 
haps cerium and thorium compounds which are 
relatively littke known as_ ingredients for 
enamels and glazes. 

Such materials of low indices as fluorides have 
some value as opacifiers, but in this case the dif- 
ference of refractive index ot the glass and the 
fluoride is much less than that obtained with a 
glass and a material of high refractive index 
such as added opacifiers in the true sense. Ex- 
perience has shown this to be the case as it has 
been found necessary to supply additional opaci- 
fiers in order to produce enough opacity to turn 
back sufficient light in a thin coating of glass. 
The following fluoride products are combined 
fluxes and opacifiers which play a minor or 
major part in opacity: Sodium fluoride, sodium 
silico fluoride, eryolite (both natural and syn- 
thetic) and fluorspar. 

With varying amounts of quartz, felspar and 
borax no effect has been observed on opacity, 
yet any variation of fluorspar, antimony oxide, 
cryolite, etc., showed that such products defi- 
nitely contributed to crystalline compounds or 
opacity in the enamel. Fluorspar is present in 
enamels as calcium fluoride, antimony oxide as 
the pentoxide, and cryolite most probably as 
sodium aluminium fluoride. 

Zirconium oxide reacts with the glass, form- 
ing small globules of ZrO, glass of high refrac- 
tive index. These globules are not too soluble 
in the enamel and basing on this assertion are 
retained as such thus giving the required 
opacity. 

For obtaining opacity, heavy coats of enamel 
are often resorted to in order to achieve the 
desired strength of colour, but it has many dis- 
advantages, as an enamel which is_ thickly 
coated is more costly, will chip off more readily, 
and not stand the same amount of handling 
as a thin but dense enamel. Therefore, techni- 
cally opacity must be secured by way of the 
formulation, plus the correct opacifier at the 
mill. 

Fluorides 

Fluorides cannot be successfully used solely as 
an opacifier, but they represent an _ essential 
‘“cog in the wheel ’’ whether it be in the form 
of natural calcium fluoride (CaF,), i.e., fluor- 
spar sodium alumina fluoride, i.e., cryolite 
{either natural or synthetic) which is, of course, 
a double fiuoride of sodium and alumina 
(Na,AIF,), or as sodium silico fluoride (Na,SiF,). 
The fluoride compounds may assist apart from 
opacity in reducing the fusion point of the 
frit. Taking cryolite as a melt addition the 
best range to add is generally between 5 and 
12 per cent. The amount of cryolite used is 
governed by the work in hand. 


Titanium Oxide 

Titanium was discovered by Gregor in 1791. 
Titanium is the ninth most prevalent element 
found in nature and occurs as ferrous titanate 
in the mineral ilmenite and as the oxide in the 
minerals rutile and brookite. Until recently 
titanum was used in ceramics only in the form 
of rutile and then as a stain in pottery bodies 
and glazes. Light ivory to dark tan colours are 
obtained, depending on the amount used. 

It is only since 1929 that TiO, has been avail- 
able at a price permitting its general commercial 
use in ceramics. The physical properties of 
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TiO, are:—-Specifie gravity, about 3.95; indea 
of refraction, 2.50 to 2.90; colour, white, and 
melting point, 870 to 980 deg. C. 

Titanium oxide is not a true opacifier in the 
vitreous-enamelling sense, yet as a paint pig- 
ment it is the most opaque white pigment 
known. For this reason, extensive references to 
titanium appeared in early patent literature as 
a mill addition, but modern research has proved 
this to be unfounded. 

The functions of titanium oxide in enamels lie 
in its specific properties when used in the raw 
batch, while in some cases, as noted by Landrum 
and Frost, it will cause opacity by crystallisation. 
Titanium oxide, when used in the formation of 


enamels, containing the usual enamel batch 
ingredients, tends to produce ‘“‘ off-colour ”’ 
enamels. It is too powerful a flux and dissolves 


too readily in enamels to be used successfully 
at the mill as an opacifier. 


Tin Oxide 

This is as yet foremost in the field of opacifiers 
and has been used for many years as a mill- 
addition opacifier. Its index of refraction is 
2.04 and the density 6.95. Generally speaking, 
this oxide is not dissolved in fusing and remains 
as a crystalline oxide if properly fired. The 
impurities occasionally are tin metal (Sn) and 
stannous oxide (SnQ) apart from slight traces of 
carbon or impurities present due to its manu- 
facturing process. 

It has been recognised as one of the most 
reliable opacifiers used, but recently other oxides 
of non-ferrous metals are forging ahead on con- 
siderations of economy. Tin oxides vary in their 
opacifying properties and the safest test is a 
bulk trial, preferably in a cream or buff, when 
its opacity on firing the enamel can be observed. 
As much depends on its physical properties as on 
its chemical purity. 

Great progress has been made in improving 
the qualities of tin oxide, yet it has one serious 
drawback in its use as a mill-addition opacifier 
for wet-process cast-iron enamels which are now 
generally applied direct to the metal. It has 
been established that stannic oxide, if used in 
enamels applied direct to cast iron, can be, and 
sometimes is, partly reduced to black stannous 
oxide resulting in black specks on the enamel 
surface. 

Danielson and Frehafer made tests as to reflec- 
tion or whiteness and established a reading of 
70 per cent. (taking magnesia oxide as 100 per 
cent., presumably on a colorimeter of Bausch & 
Lomb type) using 7 per cent. tin oxide at the 
mill, which is quite a good reflection, and tests 
made in America show that on _ sheet-steel 
enamels increasing amounts up to 7 per cent. 
definitely affected the opacity dependent on the 
composition of the enamels studied. This can be 
taken almost as an economic optimum figure, as 
beyond this point the intensity of light reflection 
was not increased in proportion. 

Andrews, as the result of investigations made 
in the Ceramic Department of the University of 
Illinois, confirmed that the addition of tin oxide 
in amounts exceeding 10 per cent. gave little 
or nothing to the opacity, but increased the 
brittleness. 

With regard to the demand, hollow-ware manu- 
facturers have continued to keep quite consis- 
tently to tin oxide, and represent by far the 
largest users, but where the adjustment of the 
frits has been undertaken, other opacifiers are 
being successfully used. 

Generally speaking, it produces a warm white, 
but for refrigerators, etc., the preference to-day 
is for a blue or cold white, and to achieve this 
sometimes tin oxide is used in equal parts with 
zirconium oxide, or in some instances is being 
entirely replaced by zirconium oxide, with a re- 
duction in enamelling costs. 


Zirconium Oxide and Silicates 


Zirconium oxide has been used successfully as 
an opacifying agent in enamels for some time. 
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Its effect on the physical properties of the enamel 
has only been recently appreciated. Zirconium 
oxide has a specific gravity of 5.75, melting 
point of about 2,900 deg. C., and an index of 
refraction of 2.23. 

The author has recently been privileged to 
observe in various American and Canadian plants 
the remarkable progress that is being made in 
incorporating zirvonium products in both dry- 
and wet-process cast iron and in_ sheet-steel 
enamels. In dry-process bath enamels (lead and 
antimony free) using sodium-zirconium silicate, 
opacity as high as 94 per cent. and as low as 
80 per cent. was possible, dependent on the 
amount used in the frit (no mill addition opaci- 
fier being added). These enamels show good re- 
fractory properties, high resistance to stains, 
intense gloss, and definitely represent a new 
advance in dry-process enamelling technique in 
U.S.A., although some good work has been done 
in Germany on this type of enamel formulation. 

Zirconium oxide has been used quite success- 
fully in most cases, and only in a very few cases 
unsuccessfully. Its high refractive index makes 
it a very good opacifier. The explanation of any 
slight failure as an opacifier probably lies in the 
fact that in certain types of compositions it is 
to a certain extent slightly soluble, and a pro- 
portion goes into solution. This can be adjusted 
by an alteration to the frit formule. 

Zirconium metal has a very great affinity for 
oxygen and only one oxide of this metal is 
known. This oxide is stable at all temperatures 
encountered even in ceramic glazing. These 
points are important in the light of new de- 
velopments, such as enamels used direct on cast 
iron—no ground coat being used. 

Regarding the early manufacture, many pro- 
cesses were tried with various results, and of 
these results a few were found to be not too 
satisfactory at first. Several of these products, 
however, are now in use as opacifying agents, 
primarily as a mill addition to enamel frits. 
The major part of the zirconium oxide content 
of the opaque frit is introduced as a zirconium 
silicate or a sodium zirconium silicate in the 
melt. When in the proper combination, these 
products will produce excellent opacity. There 
is still some doubt as to whether the opacity 
thus produced is due to zirconium oxide crystals 
or crystals of some other zirconium compound. 


A. E. Andrews and J. P. Breen, in their Paper* 
‘* X-Ray Investigation of the Opacifying Com- 
pounds Present in Sheet-iron Cover Enamels,”’ 
have stated that the X-Ray did not indicate that 
zirconium oxide crystals were present as such. 
At any rate, it is known that certain constituents 
are either necessary or very beneficial in pro- 
ducing zirconium opacity. One of these 
materials is alumina. This material is of 
primary importance, as a silicate low in alumina 
(Al,0,) will dissolve a large amount of melt addi- 
tion of ZrO, with little opacifving effect. By 
using zinc oxide it has been found that the 
opacity of ZrO, is improved. 

However, certain other compositions being 
devoid of ZnO have very dense opacity. Calcium 
and barium oxide in proper proportions act in 
a similar way as zine oxide in improving the 
opacity. In order to show that the opacity 
thus produced is dependent on the ZrO, and not 
a ZnO-Al,O, or CaO-BaO-Al,0, compounds, a 
frit was prepared introducing the ZrO, as 
sodium-zirconium silicate. If one-half of the 
ZrO, content is replaced by Al.O, in the form 
of felspar, the opacity is only about 25 per cent. 
of the original. When all of the ZrO, content is 
replaced, there is only a very faint milkiness in 
the glass. 

There is very littie that can be said as a 
general rule which will apply to the whole range 
of temperatures at which various frits are 
smelted. For instance, a certain composition 
under review is very opaque at enamelling tem- 
peratures, but when heated to temperatures 


* “J.A.C.S.,” Vol. 16, No. 7, p. 325. 
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about 1,020 deg. C. it begins to lose opacity by 
hecoming devitrified and the ZrO, entering into 
solution. 

In this research it has been found to be more 
advantageous to calculate compositions to the 
basis of percentage of the oxide content rather 
than to ‘‘norms’’ or molecular formule,’’ as 
this method was found to be more adaptable as 
to prediction of the results obtained. 

The alkalis sodium and potassium oxides are 
fluxes, but are used to some extent to control 
the expansion of the glass. They do not seem to 
exert any appreciable effect on the opacity when 
used in amounts up to even 15 per cent. in 
enamels. 

Zinc Oxide 

Although dense opacity has been produced with 
zine-free glasses, it seems to be better to use 
this element where it is not objectionable, as it 
is somewhat easier to control in regard to opacity 
versus texture. It is easier to obtain a densely 
opaque yet glossy surface with the use of zinc 
oxide in conjunction with zirconium. Although 
zinc-free enamels of dense opacity tend to be 
more of a matt in texture, good gloss glazes 
have been obtained without the use of zinc oxide, 
hut are generally more sensitive toward cooling 
‘onditions. 

Calcium Oxide 

Calcium oxide is a constituent contributing 
somewhat towards the formation of zirconium 
opacity, but is desirable primarily as a flux and 
as a control of texture; usually 4 to 5 per cent. 
seems desirable. 


Barium Oxide 

Barium oxide is an active flux contributing 
towards zirconium opacity. If too great an 
amount is used, it will precipitate in rather large 
erystals, producing a texture varying from a 
matt to one which appears immature even 
though it is definitely known that the frit was 
once melted to a good glass. 


Boric Oxide 
Boric oxide is slightly deleterious to the 
opacity, but this property is offset by its effec- 
tiveness as a flux and as an ingredient tending 
to produce a bright, glossy enamel. Too much 
B,0, promotes ‘‘ crawling.” 


Alumina 

Al,O, has been found most advantageous in 

connection with zirconium. 
Silicon 

Silica serves its usual function in an enamel 
glass, and is varied to control hardness (matur- 
ing temperature), texture, as well as expansion. 
The control of expansion, however, has been 
found best regulated by other means. It should 
be kept as low as possible for zirconium opacity. 

[t is noteworthy that pure white glazes were 
made with zirconium opacity in contact with 
chrome vapours under the same conditions that 
coloured tin-oxide glazes various tints of pink. 
The author has never been able to produce a 
pink with zirconium opaque glazes by the use of 
chromium without the addition of tin oxide, 
using clay bodies. 

Lai investigated the use of zirconium products 
as far back as 1927, and an article which 
appeared in the ‘‘ Journal’’ of the American 
Ceramic Society in March of that year pointed 
out that on sheet-steel cooking ware zirconium 
oxide and sodium antimoniate gave excellent re- 
sults against tin oxide (antimony in any form 
is not now used in this country in enamels on 
cooking utensils). 

Lai further pointed out that these, so to 
speak, replacing opacifiers also improved some 
of the physical and chemical properties; zir- 
conium oxide particularly contributed to resist- 
ance to thermal shock. These features were the 
mare noticeable in high felspar and low quartz 
and fluoride enamels. America has led the way 
in the last fifteen years in research on the puri- 
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cation of these, as, although the properties were 
cation of same, as, although the properties were 
then known, its use did not become extensive, 
due to the difficulty of obtaining it in a reason- 
ably pure form free from iron, and this impurity 
has since been eliminated. 

Zirconium oxide is added at the mill, and gives 
a blue or cold white enamel, whereas tin oxide 
gives a warm white result. It is admitted that 
in certain very limited cases on sheet steel a 
direct replacement part for part for tin oxide is 
only possible when the frit formule has been 
slightly modified, but American producers are 
now manufacturing a new and further improved 
zirconium product, which has been tested in 
thirty standard frits on sheet steel in fifty dif- 
ferent enamelling plants in U.S.A., with results 
they claim quite equal, and in some cases 
superior, to tin oxide, replacing part for part on 
sheet steel with an average opacimeter readings 
on these frits of 77. 


Direct White Ground Coats for Sheet Iron 

Although no commercial result has as yet been 
achieved, tests show that the irreducible charac- 
teristics of ZrO, to any other oxide make it an 
ideal opacifier for this work, as it is not reduced 
by contact with iron and retains a white appear- 
ance. 

Mill Additions.—In order to produce a dense 
opacity, the usual mill additions of zirconium 
oxide are about 6 to 8 per cent. for wet-process 
sheet-steel and cast-iron work, and amounts of 
2 to 3 per cent. have been successfully used on 
cry-dusting bath enamels or have been com- 
pletely eliminated where sodium zirconium sili- 
cate from 15 to 25 per cent. has been used in the 
melt formulation. Commercially, pure qualities 
of zirconium silicate and sodium zirconium sili- 
cate are now available and these are being 
successfully used as follow :— 

Zirconium Silicate.—For refractory and opaci- 
fying of clay bodies and for dry-dusting cast-iron 
bath enamels. 

Sodium Zirconium Silicate.—For opacifying, 
as a flux and to give refractory properties to the 
enamel for wet- and dry-process enamels ; already 
used in U.S.A., Canada, Holland, and in this 
country for hollow-ware—giving a dense cold- 
white result under certain formulations with 
excellent lustre and white colour and also par- 
ticularly suitable for coloured enamels. In dry- 
dusting leadless and antimony-free bath enamels, 
zirconium products give super whiteness and 
brilliance with a satisfactory alkali resistance 
which is important for bath enamels. 

The determination of crushing, tensile and 
transverse strength and also modulus of rigidity 
of quite a number of different type enamels 
have been made, and showed that in all cases 
the enamels were greatly improved in_ these 
physical characteristics where zirconium com- 
pounds have been used. 


Present Position of Zirconium Compounds 

To summarise the position the recognised pro- 
perties which zirconium opacifiers impart when 
milled with proper enamels are:—Cold white or 
warm white colour as desired; stability of colour 
in colour oxide mill additions, partly because of 
zirconium’s original whiteness and partly because 
of zirconium’s inactivity with colour oxides and 
base metals; the irreducibility of zirconium 
oxide, thus assisting in the control of high- 
quality porcelain finishes; stability of cost; ten- 
dency to improve the set of the enamel, and 
desirability in acid-resisting enamels. 

The place of zirconium opacifiers in wet-process 
enamels is established, not only because of its 
closer colour-match, but also as before men- 
tioned, because of colour stabilisation and the 
increased strength given to the enamel. 

In addition to the above, the general conclu- 
sions drawn from the preceding remarks are as 
follow :—(1) Zirconium oxide in proper combina- 
tion imparts a high degree of opacity to an 
enamel; (2) the amount of solution of zirconium 
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oxide in enamels is dependent to a large extent 
on the kind and amount of other constituents, 
such as aluminium oxide, zine oxide, calcium 
oxide, barium oxide, ete., and (3) any zirconium 
oxide which may go into solution in the enamel 
imparts properties to it which are of distinct 
advantage, as the tensile and compressive 
strength are increased. 


Antimony Oxide and Its Salts 

The oxide has an index of refraction of 2.60, 
and represents the largest consumption of all 
white opacifiers in the melted batch in spite of 
its disuse in hollow-ware in this and certain 
European countries, due to its alleged toxic 
characteristics on which there seems to be very 
divergent views, and it is known that the oxide 
is innocuous under properly-prepared conditions, 
that is, when incorporated in the batch of acid- 
resisting enamels, as the usual vegetable acids 
cannot attack the enamel. 

One British works, however, has been smelt- 
ing antimony for some fifty years, and for the 
last thirteen years has been making some 
thousands of tons as a pigment for paints, etc., 
and vitreous enamels, and has not had_ the 
slightest trouble with poisoning amongst its 
workmen. Antimony, generally speaking, is used 
in wet- and dry-process work frit formulation at 
the melt, either as the oxide or as soda anti- 
moniate. The use of the oxide in the frit for- 
mule varies according to the opacity required, 
but, if used in excess, makes the enamel viscous 
in pouring from the melter. 

Prepared sodium antimoniate is used more in 
America and Germany than any other country, 
and its higher price than the oxide restricts its 
use, bearing in mind that a greater percentage 
must be used to achieve equal opacity. Frits 
containing sodium antimoniate should not be 
over-smelted or a poor colour will develop. 

Antimony oxide is still extensively used in 
bath-enamel formulations by most British manu- 
facturers (with one or two exceptions), and re- 
search is being seriously undertaken in certain 
directions to eliminate antimony compounds from 
dry dusting bath enamels due to trouble ex- 
perienced in variability of enamel-bath colours, 
instability at different firing temperatures, and 
to reduction of the oxide when in direct contact 
with iron. 

When using antimony oxide, it is important 
that the firing conditions in melting or oxidis- 
ing be closely controlled. Antimony oxide im- 
parts a certain hardness to the enamel, and it 
has been proved that barium compounds affect 
the gloss when antimony is used, and these 
barium compounds should be replaced with cal- 
cium compounds (fluorspar and whiting or cal- 
cium carbonate). 

In dry dusting bath enamels good opacity is 
obtained by using the standard British antimony 
oxides, the amounts used in the raw batch vary- 
ing from 5 to 6 per cent. in a leadless frit, and 
about 6 per cent. is used in a medium lead- 
bearing antimony frit containing 6 to 7 per cent. 
lead oxide. 

Sodium antimoniate is used in both dry- and 
wet-process enamels in the melt in amounts 
varying from 12 to 18 per cent., but its use is 
at present, as before mentioned, practically 
limited to Germany and America for reasons 
difficult to explain beyond that there are pro- 
ducers in these two countries who have developed 
their own particular research around this com- 
bined opacifier and flux. It is unlikely that a 
demand will develop in this country in view of 
the tendency to use other opacifiers free from 
the word antimony.” 

Manufacturers in this country of antimony 
products have had to live down a certain amount 
of prejudice due to poor qualities of Chinese 
antimony oxide formerly shipped and used in 
enamels, this impure oxide being made direct 
from the ore by unskilled Chinese labour, and 
to-day there is on the market an arsenic-free 
British quality which fs generally appreciated 
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with regard to colour and purity and used for 
vitreous-enamel purposes (sheet and cast iron) 
except hollow-ware. 


Comparison of Relative Capacity 

There are differences in results between the 
left- and right-eye observations due to weakness 
or fatigue, as the eye is very sensitive to colour 
changes, including density of -white, and 
naturally the eye can give no actual measure- 
ments whereby figures can be compared. There- 
fore, it is advisable to use the reflectometer or 
sometimes an opacimeter which polarises the 
beam of light, so that one can, by varying the 
crossed nicols, control the beams until their 
brightness coincides. This ensures accuracy. 

In conclusion, there have been many theories 
as to the cause of opacity, but if enamellers will 
read reprints from the American Ceramic So- 
ciety, of September, 1931, and July and August, 
1933, covering Papers prepared by Andrews, 
Clark and Alexander and Andrews and Breen 
(July, 1933), there will be no doubt in their 
ininds that the determination by X-ray methods 
of the presence of crystalline compounds causing 
opacity in enamels is well founded and speaks 
well for the research conducted by these gent!e- 
men, 


DISCUSSION 


Density of Tin Oxide 

The Cuamman (Mr. B. B. Kent), commenting 
on the author's statement that usually the 
refractive power of a substance was intimately 
connected with its specific gravity and that the 
refractive index of opacifiers was approximately 
proportional to the their specifie gravity, said 
that there were two types of tin oxide on the 
market —the medium and the light. Surely the 
medium type had a higher specifie gravity than 
had the light type; yet very often the light type 
had greater opacifying quality. ; 

With regard to the statement that zirconium 


oxide gave a bluish-white colour, whereas tin 
oxide gave a warm yellowish-white colour, he 


asked if it were possible to secure a warm yellow 
colour when using zirconium oxide, for “there 
were frequent demands for this shade. A third 
question was whether modern frits had zirconium 
incorporated in them, and, if so, did it make any 
difference whether one added further tin oxide 
a mill addition or added the same opacifier 
was contained in the frit? 


as 


as 


Tin Oxide Replacing 

Mr. Asties replied that in his experience the 
medium type was the best type of tin oxide to 
use. A very light one floated far too much, but 
there was definitely no difference chemically ; 
there was no difference in specific gravity, 
though one might gain such an impression from 
a variation of the particle size. With regard to 
colour, he had had panels made which showed 
that one could secure a warm white by putting in 
about 0.001 per cent. of cream oxide at the mill. 
Incidentally, there was a new product, which he 
had discussed with Prof. Andrews both here and 
in America, and which would give a definite 
replica of the tin oxide result without any adul- 
terant or colouring oxide addition. That was 
already on the market in Britain. Zirconium 
was contained in some frits. One should make 
practical tests, and if one wanted it one could 
have it put in; a formula could be balanced to 
include it—preferably sodium zirconium silicate. 

The CHarrMan asked if he advocated that if 
one were going to use zirconium one should know 
what was in the frit. 

Mr. Asties said he supposed the suppliers of 
frits would say whether or not a frit contained 
zirconium, if they were asked, though probably 
they would not mention it if they were not asked. 
He saw no reason why it should not be included ; 
it was a matter of balance between zirconium 
and silica to bring about equilibrium. 


Colouring Differences 


Mr. Batt, who pointed out that the various 
qualities of tin oxide gave various degrees of 


opacity, said that as a quick test an addition of 
a small percentage of oxide was often made with 
the mill addition of the tin oxide to the frit; 
apparently by comparing the resulting colours 
one obtained a fair estimate of the opacity. It 
was suggested in the Paper that if one made a 
mill addition of 5 per cent. of tin oxide in one 
case and 5 per cent. of zirconium opacifier in 
another case, using the same mill addition of 
oxide each time, a darker colour would be 
obtained where the zirconium mill addition was 
made; alternatively, one could use a smaller 
oxide addition. That seemed rather to prove 
thit, according to Mr. Astles’ opacity test, the 
zirconium opacifier did not give an opacity equal 
to that of the tin oxide. 

It was interesting to note, from an inspection 
of two samples which Mr. Astles had exhibited, 
tlat the enamel which appeared to be most 
opaque was that which contained the larger per- 
centage of colouring oxide. 

An Inert Opacifier 

Mr. Asties replied that, so far as he could 
discover, zirconium was the only inert opacifier ; 
it was due to the reactivity of the colour on the 
tin and the non-reactivity of the colour on the 
zirconium, that one could use a less percentage 
of colour when zirconium was added. Twenty- 
five vears of research had been devoted to 
zirconium in America, and it was pointed out 
in Prof. Andrews’ book that as a result of the 
inert characteristic of zirconium one could use 
less, as a rule, although there were one or two 
exceptional cases. Mr. Astles added that he 
had given eight illustrations showing that when 
using zirconium one could use a lower per- 
centage. He agreed that it had given the im- 
pression that tin oxide had greater opacity— 
but it was all a matter of relativity. 

Mr. Batu asked if it were suggested that an 
inert opacifier would tend to give a deeper 
colour than an opacifier which allowed some com- 
bination to take place. Surely, he said, an 
opacifier which was not inert should give a 
definitely deeper colour than one which was 
inert ? 

Mr. Asties replied that one must accept the 
tests he had referred to as being genuine; and 
it had been proved in research in this country 
that with a zirconium opacifier one could use 
The work in America was well advanced, 
were 


less. 
and he was giving the facts as they 
observed. 


Eliminating Brittleness 

Mr. P. Stone, speaking as one who had been 
perhaps the largest user of zirconium in this 
country, said that Mr. Astles’ statements con- 
cerning the development of colour with 
zirconium was perfectly true; it developed colour 
much more than did tin oxide, probably because 
tin oxide absorbed some of the colour, whereas 
the zirconium was inert. When using zirconium, 
one could definitely use a little less colour, as 
zirconium often gave an added tint in pale- 
coloured enamels, and also enabled one to avoid 
much brittleness often experienced in enamelling. 

Mr. AstLes remarked that progress was con- 
tinuously being made, and it might be found 
some day that both zirconium and tin would 
have to take a back seat in favour of something 
else. Only by giving due weight to the facts 
presented from time to time would the trade 
make progress. 


Bath Enamels} 

Mr. J. T. Gray, commenting on the emphasis 
which the author had laid upon the elimination 
of tin oxide from enamel pointed out that tin- 
free bath dusting enamel had been used for 
many years in this country. 

Mr. AstLes agreed. He added that antimony 
was one of the most used opacifiers in this 
country. Bath enamels now used here in Great 
Britain were primarily lead-free antimony 
enamels, with little or comparatively no tin 
at the mill. 
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Mr. Gray said he thought it should be em- 
phasised perhaps a little more strongly than it 
had been stated in the Paper that so far as 
bath enamels were concerned they in this country 
were probably in advance of the Americans in 
research, or at any rate, in development. 


Temperature and Opacity 

Mr. G. H. Assort asked whether the tempera- 
ture at which a molten frit is poured affects 
its opacity. It would appear, he said, that, as 
in an ordinary saturated solution of a salt, 
crystallisation should take place with cooling. 
Therefore by slightly lowering the temperature 
of the frit before pouring, not of course to 
prejudice its grinding, some of the opacifying 
compounds (zirconia, for example) taken into 
solution in the glass might be thrown down to 
give added opacity. 

Mr. ASTLEs intimated that he would prefer to 
study the question, which was quite well founded, 
and would give a specific reply later through 
the Institute. 


Cerium and Thorium 

Mr. Tuomas, referring to a statement in the 
Paper that the antimony oxide manufacturers 
had not experienced trouble in regard to anti- 
mony poisoning, suggested that that was prob- 
ably because a higher oxide was being manu- 
factured; probably poisoning was not due to 
the oxide at all, but to the action of organic 
acids on the lower oxide, producing poisonous 
salts. There had been definite instances in which 
poisoning had been traced to hollow-ware. 

Referring to the use of cerium and thorium 
as opacifiers, he asked whether much research 
had been carried out in that direction and what 
results had been obtained. Of course, he added, 
cerium and thorium were rare earths, and at 
the moment were not a commercial proposition. 

Mr. AstLes replied that the antimony ore had 
to be treated very carefully; as the result of 
such treatment, leading to the production of a 
very pure quality, the toxicity had been over- 
come. It was perhaps remarkable that he had 
never heard of such poisoning occurring in 
China, where the ore was obtained. However, 
Mr. Thomas was probably right in suggesting 
that one of the lower oxides was responsible for 
the toxicity. 

Dealing with cerium and thorium, a small 
production was available on the Continent, but 
the price at present ruled out its use as an 
opacifier in this industry—at any rate, in the 
home market. 


Acid Resistance 

Mr. Currey asked for information as to the 
effect upon acid-resisting enamels of adding zir- 
conium silicate in the mill. 

Mr. AstLes replied that it was debatable 
whether zirconium in any form—as zirconium 
silicate or zirconium oxide—helped acid resist- 
ance, but from his own point of view he be- 


lieved the double salt, i.e., the sodium-zirconium 


silicate, did help in that respect. As against 
that, however, America had not very good quali- 
ties of acid-resisting frits—it might be that 
there was not a big demand for them. The 
producers of enamel ware in Canada were using 
mainly lead frits. There were quite a number 
of acid-resisting frits made in America, but until 
there was a substantial demand, the makers of 
frits would not work on the problem very much. 

Mr. Batu, in view of Mr. Astles’ reluctance 
to give a definite opinion as to the effect of zir- 
conium upon acid-resisting enamels, said that 
Miss Dimbleby, of Sheffield University, had 
stated definitely that zirconium oxide was of the 
greatest value in producing acid-resisting 
glasses; she had placed it very much higher than 
titanium in that respect. 

Mr. Stone, commenting on the references to 
the toxicity of antimony oxide, said it had not 
been sufficiently emphasised that if it were used 
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in acid-resisting enamel, we should not hear so 


much about discontinuing its general use in 

hollow-ware. If acid-resisting enamel were used 

on all types of enamelled ware, we need not 

bother about the toxic aspect of antimony oxide. 
Fluorides as Opacifiers 

Mr. Annort, referring to fluorides as opacifiers, 


said that in practice usually about one-third of 
the fluorine was lost by volatilisation during the 
smelting process. Was it possible to secure 
greater opacity by adding the fluorine com- 
pounds at a later stage during the smelting and 
still retain all the other properties of the frit? 

Mr. Ast Les said it did not seem to be scien- 
tifically possible with the assurance of a fully- 
mixed and smelted frit. 

Mr. Stone quoted the old axiom of the enamel 
maker ‘‘ well mixed is half made,’’ and urged 
that if one added a constituent to a half-smelted 
batch one could not expect it to be properly 
mixed in the frit. Especially was that the case 
in materials such as fluorspar, and if such 
materials were added to a half-melted batch one 
would experience trouble. His advice would be 
to add it at the mixing. Discussing the problem 
of the medium versus the light types of tin oxide, 
he said that probably many would agree that 
better opacity was secured when using the very 
light type; but if one tried re-firing it, one often 
obtained a very sulphury effect. For general 
purposes it was usually found best to use the 
medium quality, because it did not come right 
to the top of the enamel but remained just below 
the surface. It would give all the opacity that 
the enamel needed, without producing the 
sulphury effects. 

Mr. J. T. Gray added that during bath dust- 
ing, when using a very light tin oxide, the con- 
vection currents would cause a much _ higher 
percentage of the tin oxide to be blown away 
into the atmosphere between the sieve and the 
bath, as compared with using a heavier tin oxide. 
In other words, a tin oxide can be too light for 
dusting work. 

Mr. A. B. Kent said that both types were 
used at his works, but no difference had been 
noted. 


On the motion of the CHarRMAN a hearty vote 
of thanks was accorded Mr. Astles for his Paper. 


Publication Received 


Aluminium Shopfitting and Display. Published 
by the British Aluminium Company, 
Limited, Adelaide House, King William 


Street, London, E.C.4. 

The British Aluminium Company have done a 
real service to the architectural profession by 
the publication of this magnificent brochure. 
The illustrations are of exceptional merit, whilst 
the letterpress is well written and of appropriate 
technical balance. The brochure is divided into 
four sections:—(1) Scope in modern  shop- 
fitting; (2) practical application; (3) points on 
use and fabrication, and (4) uses in shopfitting. 
It is made very clear that the rédle of external 
fittings is to catch the eye, as to induce 
people to undertake a detailed inspection, whilst 
the part to be played by internal ones is to be 
unobtrusive. Castings do not loom so large as 
the wrought material, and we failed to notice 
any mention of the small aluminium castings to 
be covered by chocolate for window displays. 
This, we understand, is done to prevent any 
window-soiled sweets to be sold over’ the 
counter. Until we had this brochure we were 
under the impression that most of the semi- 
human display figures were castings, but now we 
learn they are but aluminium-faced plywood! 
We strongly recommend non-ferrous founders to 
ask for the favour of a copy of this book as it is 
full of ideas for the extension of business along 
artistic lines. 


so 
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The British Cast Iron Research 
Association 


(Concluded from page 345.) 


iron thereupon came into disrepute. This was 
obviously either a case for the education of the 
production side or for research. He recognised 
that cast iron was still the backbone of the 
mechanical-engineering profession and no sooner 
was it ousted by a rival from one use than it 
cropped up in some unexpected employment else- 
where. 

Excellent work had been done in forwarding 
the development of the balanced blast cupola, 
and this had improved melting and _ brought 
cupola practice to an almost scientific operation. 
He understood that the Association was now 
carrying on research into shrinkage troubles in 
castings, and if useful information in this respect 
could be obtained it would relieve one of the 
biggest difficulties in foundry practice. 

Speaking officially as representing the Institu- 
tion of Mechanical Engineers, Col. Davidson 
said it was with pleasure he noted the estab- 
lishment of the Foundry School by the Associa- 
tion because the Institution of Mechanical 
Engineers had co-operated in its formation. The 
Institution of Mechanical Engineers was re- 
sponsible for the conduct of National and Higher 
National Certificates in Mechanical Engineering, 
which could now be endorsed in foundry work, 
and the Institution believed that the new School 


would raise the whole status of teaching of 
foundry subjects throughout the country. — In 
spite of the growth of other materials, * cast 


iron still remained of extraordinary importance 
to the mechanical engineer, and it comprised 
something like two-thirds of the output of engin- 
eering products in this country to-day. In the 
past, design of cast-iron structures, originating 
as they did when design was empirical, followed 
traditional lines, but there were signs that the 
design of castings could put on a more 
scientific basis. The improvements in stronger 
irons and in alloyed irons had been realised most 
readily by the automobile industry, which made 
considerable use of centrifugal liners, alloy 
cast irons, heat-treated irons, and so on. Where 
special irons were needed for particular purposes 
it would be necessary for machine shops to sym- 
pathise with the founder’s point of view, and 
not to compare the machining properties of these 
new irons with those of the common materials 
to which they had so long been accustomed. 

Mr. P. J. Hannon (M.P. for the Moseley 
Division of Birmingham until the dissolution of 
Parliament), who seconded the vote of thanks, 
said it was gratifying to him to know of the 
close co-operation and kindly understanding and 
mutual help which obtained between the Bir- 
mingham Education Committee and those re- 
sponsible for the management of the School which 
was housed in the Central Technical College 
under Dr. Anderson, a man who occupied an 
outstanding position in the scientific life of the 
City. The work of the School was also very 
actively supported by the Chairman of the 
Education Committee in Birmingham, who was 
an ex-Lord Mayor and had taken an active part 
for many years in the extension of the educa- 
tional facilities of the City. He would also 
like to put on record, said Mr. Hannon, the 
work of the Chief Education Adviser in Bir- 
mingham, who also was closely interested in the 
work of the Foundry School. 

The vote of thanks to the President was 
cordially given, and the brief acknowledgment by 


be 


the President brought the proceedings to a 
close. 
THe Great WesTERN RaiLWay announces that 


during the next twelve months 406 miles of its line 
are to be completely re-laid or partially renewed. 
The work will involve the use of 30,200 tons of 
new rails and 16,509 tons of cast-iron chairs, with 
the necessary bolts, fishplates and keys. 
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Meeting at Bradford 


MR. NEATH’S PRESIDENTIAL ADDRESS 


The first meeting of the new session of the 
West Riding Branch of the Institute of British 
Foundrymen was held at the Bradford Tech- 
nical College recently, and was largely attended. 
Mr. F. K. Neath, B.Sc., presided. 

Mr. Neatn, delivering his presidential 
address, said in the course of his remarks that 
he proposed to make a few remarks about the 
foundry industry of the West Riding of York- 
shire and the function of the Institute in rela- 
tion to it. As he saw it, the foundry industry 
of this district comprised foundries attached to 
works engaged in machine-tool, steam and tex- 
tile engineering, with a number of general job- 
bing and specialised foundries. The post-war 
trade depression had made a big difference to 
the tonnage produced in many of these foun- 
dries, but the greatest changes had been caused 
by the rapid developments in the engineering 
and allied trades. The change-over from com- 
paratively heavy and slow-moving machinery to 
light high-speed machinery seemed to have 
reached every corner of the engineering industry. 
This, together with the advent of mass produc- 
tion methods, had led to an entirely new set ot 
foundry problems. The engineer now called tor 
castings of intricate design to very close limits 
of dimensions and of improved metallurgical 
quality. The desire to save weight often led to 
casting designs which called for the utmost skill 
in patternmaking and moulding methods if 
sound castings were to be obtained. 

The New Conditions 

The more stringent tests for mechanical 
strength or pressure tightness demanded a close 
control of metal mixtures and melting practice 
if successful results were to be obtained. To his 
personal knowledge quite a number of local foun- 
dries were now successfully making castings 
which would have been impossible by using the 
materials and methods of a few years ago. At 
the same time a good number of the foundries 
in that district had a long way to go if they 
were to become as efficient as some of their com- 
petitors were and to find the means of meeting 
the competition of other industries such as 
welded components, plastic mouldings, etc. They 
«could not stop the development of new methods 
and new industries. What they must do was 
to keep in touch with the activities going on in 
their industry in order to be ready for the 
developments which were bound to occur. 


The Réle of the Institute 

It was in respect of that necessity that their 
Institute performed its most useful function. 
He would ask them to throw their minds back to 
the early days of the Institute’s history. Since 
1904, when the Institute was founded, there had 
‘been a number of developments which had come 
to general usage almost entirely through presen- 
tation and discussion of Papers at branch and 
general meetings of the Institute. To mention 
such terms as semi-steel, oil-sand cores, fracture 
and analysis, was merely summarising the con- 
tents of the pages of the volumes of the Insti- 
tute’s proceedings. He ventured to suggest that 
such titles as sand control, high-quality cast iron, 
wnd special bronzes were the modern counter- 
parts of the earlier and now generally adopted 
developments. 

These references might appear to relate to 
‘technical rather than practical matters, but he 
did not wish for a moment to infer that the 
more practical matters were overlooked or un- 
important. Such matters as moulding methods, 
sound castings, melting practice, and pattern 
construction always had been, and always would 
be, the subjects of many useful discussions at 
their meetings, and had a very general appeal. 
‘The motto of the Institute was ‘‘ Science hand 
in hand with labour.’”’ He thought that in their 


31 years of ‘‘ married’’ life, the two figures 
portrayed in the Institute’s crest had founded 
a new generation of foundrymen, to the benefit 
of the industry generally. The social side of the 
Institute’s work was not less important. The 
members of the Institute met each other to hear 
and discuss a lecture or to visit a works. At 
the same time they met their fellow-foundrymen 
and ‘‘ talked shop.” 

One might wonder why he was preaching to 
the converted. His reply was that membership 
of the Institute was a matter of enlightened 
self-interest, to use a phrase which had recently 
been made famous at Geneva. He would like 
every member to ask himself, ‘‘ What do I get 
out of the Institute’ ’’ and ‘‘ What do I put 
into the Institute? ’’ A little consideration 
would show that these two questions were really 
one and the same. The true value of the Insti- 
tute was the value given to it by the individual 
members. That West Riding Branch was as 
useful and successful as the members made it. 
He was not making these remarks with a view 
to asking them to persuade all their foundry 
frieuds to become members of the Institute. 
Any worth-while increase in the membership, or 
in the activities of the Branch, could only be 
obtained if they, as individual members, were 
satisfied with their own membership. 


Root and Branch 

His remarks had been confined to Branch acti- 
vities, because the Institute was really composed 
of ten main Branches, representing the various 
industrial areas of the country. The word 
‘* Branch ’’ was, in his view, erroneous. He 
considered that ‘‘ root ’’ was a more appropriate 
description. From these roots had grown a 
strong plant in the form of a national institute 
which its members could view with pride. The 
work of the Institute on a national basis was 
increasing considerably. The recent develop- 
ments in foundry education were the result of 
much hard work by the Education Committee. 
lhe Technical Committee was gradually build- 
ing up a centre of collective authoritative 
opinion which could not fail to be an asset to 
the foundry industry as a whole. Internation- 
ally the Institute’s reputation stood high, and 
perhaps its secretary, who was to be with them 
that night, would be able to make a few re- 
marks in his capacity as hon. secretary of the 
International Committee of Foundry Associa- 
tions. He would ask them to bear in mind 
during the session that they were now commenc- 
ing that the usefulness and success, both of the 
Institute and the individual Branch, would be 
in degree proportionate to the personal parti- 
cipation of the individual members. 


Foreign Foundries 

Later a lantern lecture on ‘“ First Impressions 
of Foreign Foundries’? was given by Mr. T. 
Makemson, the secretary of the Institute. 

Mr. Maxkemson who, in the course of his 
address exhibited a great many lantern slides of 
the interiors of works in America and on the 
Continent, covered, inter alia, the works of 
Skoda; Ceskomoravaska, Danek Koblen: Vitko- 
vice and other foundries in Czecho-Slovakia ; 
Ford’s; Allis Chalmers; Worthington Pump, and 
General Motors Corporation in America; 
Schneider & Company; Renault and Citroen, in 
France; Cockerell in Belgium and Fiat in Italy. 

A vote of thanks was accorded to Mr. 
Makemson on the proposal of Mr. Carter, which 
Mr. FEARNSIDE seconded. 

Mr. MAKEMSON said it was very good of them 
to have received him so kindly as they had done, 
and he was greatly obliged to them for their 
reception. He had not visited them as much as 
he would have liked to do, but if they realised 
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the number of Saturday meetings that he had to 
attend—covering quite 40 out of the 52 in the 
yvear—and_ often involving travel over the 
Sundays, they would understand what his _posi- 
tion was in relation to week-end visits to any 
particular branch. 


Headgear for South African 
Copper Mines 


The illustration reproduced is of the Selkirk 
headgear manufactured by Sir William <Arrol 
& Company, Limited, for the Mufulira Copper 
Mines of South Africa. The headgear will wind 
both skip and cage, which descend to the maxi- 
mum mine depth of 2,700 ft., at speeds of 
1,500 ft. per min. up to 1,600 ft. and there- 
after at 2,500 ft. a min. 

The skip alone weighs 22,000 Ib., and will 
hold 22,000 Ib. of ore. The cage is designed 


to accommodate 136 men, whose total weight 
is computed at 21,000 Ib., or alternatively will 
hold material up to a weight of 24,000 Ib. As 
both skip and cage are operated on the balance 
weight principle, the headgear, which is mounted 
on eight 2-row Timken tapered roller bearings 
of 10 in. by 17.5 in. by 6.5 in. dimensions, 
will support the possible deadweight of two 
skips or cages complete with the materials they 
contain, or a maximum of 90,000 Ib. 


Relation of Grain Size to Condition of 
Aluminium-Alloy Propeller Blades 


According to the U.S. Bureau of Standard 
Notes, the periodic inspection of aluminium- 
alloy aeroplane propeller blades, as practised by 
some users, consists in anodic etching of the 
entire blade surface. In this way surface dis- 
continuities are made more prominent and +o 
are more easily detected. The grain structure 
at the surface of the metal is also revealed. The 
fact that in many blades the anodically etched 
surface shows a marked variation in grain size 
in different parts of the blade has often aroused 
suspicion concerning blades otherwise satisfac- 
tory in their appearance. Recently the Bureau 
made a survey, by metallographic examinations 
and tensile strength determinations, of an alloy 
blade showing marked local differences in grain 
size. 

The smallest grains were found in the round 
shank and the tip of the blade, whereas 
extremely large grains were found in the middle 
part of the blade. In general, the grain size 
seen on the surface persisted throughout the 
thickness of the blade. The highest tensile and 
yield strengths were obtained for the specimens 
from the shank. Specimens from the flattened 
portion of the blade did not differ significantly 
in strength, but the ductility, as measured by 
elongation and reduction of area of the fractured 
tensile-test specimens, increased progressively 
from the shank to the tip, probably in accor«- 
ance with the increase in amount of deformation 
in forging the blade to shape. In general, the 
results did not support any general condemna- 
tion of propeller blades on the basis alone of 
unusual grain-size characteristics.—(Light Metals 
Research. ) 
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This Week’s News in Brief 


Trade Talk 


EXTENSIONS TO THE WoRKS of Shanks & Company, 


Limited, Barrhead, have been approved by the 
Dean of Guild Court. 
Tue British Titantum Company, is 


being wound up voluntarily. Mr. 
3, New London Street, London, 
liquidator. 

THE ORDERS TAKEN at the Motor Show at Olympia, 
London, are estimated by an official of the Society 
of Motor Manufacturers to be in the region of 
£10,000,000. 

THe Stravetey Coat & Iron Company, LiMiTED, 
has secured a contract for the supply of pipes to a 
waterworks in Colombia. The value of the contract 
is £7,500. 

ANTICIPATING FURTHER EXPANSION in British Auto- 
mobile production, Messrs. Head, Wrightson & Com- 
pany, Limited, of Thornaby-on-Tees, have extended 
their automobile drop-forging plant. 

THE CALEDON SHIPBUILDING & ENGINEERING Com- 
PANY, Limitep, Dundee, have booked orders for two 
modern-type motor coasters for the General Steam 
Navigation Company, Limited, London. 

Tue Lonnon Mriptanp anp ScorrisH Raitway, it 
is announced, will build rolling stock, ete., during 
1936 to the extent of about £24 million. The work 
will be carried out mostly at Derby and Wolverton. 

A COMPLETE SOUND PICTURE of work at Colville’s 
Steel Mills, Motherwell, one of the largest rolling 
mills in the world, will be broadcast on Novem 
ber 14. Mr. Keith Murray will give a running 
commentary on the men at work. 

LETTERKENNY (County DonecaL) Ursan District 
Councit this week approved of the letting of the 
former gasworks to Messrs. John Brown, iron- 
founders, of Londonderry, for the purpose of start- 
ing a foundry in the town. A lease was granted 
for a period of 20 years. 

JoHn (Founpers & ENGINEERS), LIMITED, 
inform us that they are changing their address on 


James Rochester, 
E.C.3, is the 


and after November 9 from 396, London Road, 
Isleworth, Middlesex, to Aintree Road Works, 
Greenford, Middlesex. Their telephone number 


will be Perival 5664 (five lines). 


Messrs. Hartanp & Wotrr, have re- 
ceived orders from the Burns & Laird Lines, 
Limited, for three twin-screw motor vessels 


The machinery will consist of Diesel engines of the 
Harland-B. & W. type. It is expected that the 
vessels will be built at Belfast. 

Messrs. P. & W. Limite, 
Works, Glasgow, have secured through 
Agents for the Colonies the order to supply the 
entire structural iron and steel work for the new 
Treasury and Post Office building which is being 
erected at the Port of Spain, Trinidad. 

THE Fvuttwoop Founpry, Burnbank Road, 
Hamilton, was granted permission at Hamilton 
Dean of Guild Court, this week, to erect a new 
steel building to be used as a patternshop. This 
is the first step towards the extension and improve- 
ment of this already well-equipped foundry. 

Messrs. Yarrow & Company, LimiTED, Glasgow, 
who have secured orders to build two destroyers 
for the Admiralty 1935 programme, will be one of 
the busiest firms in the country. They already 
have two Admiralty vessels in course of constric- 
tion, and in addition they have a large number of 
turbines and water-tube boilers for marine and land 
purposes under construction. 


Clutha 
Crown 


Correspondence 
(Concluded from page 340.) 


rate of 1 in. per hr. occurs irrespective of the 
quality of the refractory material used? He 
has not qualified this statement at all, and 
yet he has been most careful to specify constant 
conditions for metal mixture, coke ratio, etc. 
This is a most important point from the foundry 
manager’s point of view of cost, and also for 
the refractory trade, as refractory materials can 
be bought at from 20s. to 60s. per ton. 


Yours, etc., 


Nottingham. 
November 1, 1935. 


le wHove of the shipbuilding, engineering and 
ship-repairing works of Messrs. D. & W. Hender- 
son & Company, Limited, Glasgow, have been 
acquired by National Shipbuilders Security, 
Limited, for £174,881. It is proposed to maintain 
the establishments under a _ care-and-maintenance 
order for the present, in the hope that better con- 
ditions may prevail and permit of reopening. The 
dockyard and ship-repairing business will be con- 
tinued. 

Speakinc at Duns, Sir Godfrey Collins, 
Secretary of State for Scotland, said that a 
company with influential backing had been formed 
to take over works near Glasgow. These would 


include facilities for the manufacture of pig-iron, 
tar and cement, and an electric-generating station. 
The enterprise to which Sir Godfrey Collins re- 
ferred is believed to be the Scotia Iron & Chemical 
Company, which was formed to take over the Lang- 
loan Iron & Chemical Company’s works at Coat- 
bridge. 

[HE FEELING OF CONFIDENCE which has been slowly 
increasing on Clydeside since the end of the summer 
has been fully justified by recent developments in 
the shipbuilding and engineering industries, and at 
the moment there is a general atmosphere of opti- 
mism. The yards are still far from maximum capa- 
city, but thousands of men who for a considerable 


time have been idle are finding employment. 
October has been the best month on the river for 
over five years. The new tonnage booked aggre- 


In addi- 
contracts for 
local firms. 


gates 80,000 and the output 28,500 tons. 
tion to the orders for vessels, large 
machinery have been secured by 


Obituary 


Mr. Ricnarp A. Perrott, the proprietor of the 
Hive Foundry, Cork, and patentee of the well- 
known Perrott range, died last week. Mr. Perrott, 
who was over 80 years of age, at one period em- 
ployed upwards of 250 men at his works. 

Councittor Poore, J.P., who has died 
at his home in Edinburgh at the age of 81, was for 
over 60 years connected with the firm of A. & J. 
Main, Limited, Clydesdale Ironworks, Glasgow. 
He joined the firm in 1871, and on the occasion of 
his business jubilee in 1922 was entertained and 
presented with gifts by numerous friends. Mr. 
Poole was responsible for many improvements in 
the manufacture of agricultural implements, and he 
started the first twine binder ever put to work in 


Scotland. He relinquished active work in 1925. 
Contracts Open 
Tehran, November 25.—Metal-framed roofing of 


platforms, turntables, and electric-light standards, 
for the Kampsax Consortium. The Department of 
Overseas Trade. (Reference T.Y. 5,407.) 


Matlock, November 12.—330 yds. of 4-in. dia. 
cast-iron water pipes, with valves, hydrants, etc., 
for the Urban District Council. Mr. J. Turner, 


surveyor, Town Hall. (Fee £2 2s., returnable.) 
Billericay, November 25.—14} miles of sewers, con- 
sisting of 24-in., 18-in., 15-in., 12-in., 9-in. and 6-in. 
dia. cast-iron, for the Urban District Council. 
Messrs. Willcox Raikes & Marshall, 33, Great Charles 
Street, Birmingham. (Fee £5 5s., returnable.) 


The Winget Foundry 


In our article on the mechanised foundry of 
Winget, Limited, of Rochester, we stated that the 
plant was built by Winget to the designs of Foundry 
Equipment, Limited, of Linslade Works, Leighton 
Buzzard. We were misinformed to the extent that 
the cardinal features of the plant were both supplied 


and erected by the latter concern, whilst designs 
were also supplied by them for such items as 
hoppers, elevators, steelwork, and conveyor belts. 


As this might give the impression that Foundry 
Equipment, Limited, were prepared to permit clients 
to manufacture to their designs, we hasten to correct 
this notion, and regret that our wording was such 
that this interpretation could be given. 
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Personal 

Lorp Sempitt and Sir Georce THURSTON have 
been appointed to the board of Messrs. Robey & 
Company, Limited, Lincoln. 

Mr. Vincent Jospson, chairman and managing 
director of Qualcast, Limited, Derby, is at present 
in a London nursing home. He underwent an 
operation for appendicitis, and is making favour- 
able progress. 

Mr. Harry Russert, the eldest son of Mr. 


Frank S. Russell, 


chairman and managing director 
of General Refrac- 
tories, Limited, 
has been appointed 
to represent that 
company in the 
Eastern Counties. 
Mr. Harry Russell 
has just returned 
after three years’ 
service in Southern 
Rhodesia in the 
British South Afri- 
can Mounted Police. 
He is well equipped 
for the sale of re- 


fractory materials, 
having served a 
period of practical work in a number of allied in- 


dustries. 
Ma: T. 


Wuirttte, formerly cashier and secretary 
to Messrs. 


Crumblehulme & Sons, Derby Iron 
Works, Bolton, Lancashire, where he spent 29 
years, has celebrated with Mrs. Whittle their 
golden wedding. 

Mr. Rotanp, who has been manager of 
the Cyclops Foundry, Glasgow, which was recently 
abandoned by Messrs. Workman, Clark & Company, 
Limited, has been appointed assistant production 
manager at Messrs. Harland & Wolff, Limited, 
Clyde Foundry, Glasgow. 


Forthcoming Events 


NOVEMBER 8. 


Manchester Association of Engineers : —*The Applic ‘ation 


of Ball and_ Roller Bearings.” Paper by 
Hickling, A.M.I.A.E., at the Engineers’ “Club, Albert 
Square, Manchester, at 7.15 p.m. 
Institute of British Foundrymen 
NOVEMBER 9. 
Branch : :—* The Balanced-Blast Cupola.” Paper 
by ¥. Buchanan, at the a Technical College, 


ae Street, Glasgow, 
West Riding of 
Brown & Sons, 


at 4 
Yorkshire 
Limited, Huddersfield. 
NOVEMBER ll. 
-Three short Papers at the Temperance 


Visit to David 


Falkirk Section : 


Café, Lint Riggs, Falkirk. at 7 p.m. 
NOVEMBER 12. 
Burnley Section :—‘‘ Castings Viewed from the Machine 


Shop re Machinability,” 
Municipal College, 
7.15 p.m. 


Paper by J. Jackson, at the 
Ormerod Road, Burnley, at 


NOVEMBER 13. 
London Branch :—‘ Welfare Work in Relation to Foun 
dries.” Paper by R. R. Hyde at the Charing Cross 
Hotel, London, W.C.2., at 8 p.m. 


NOVEMBER 15. 


Middlesbrough Branch : Ten-minute Papers at the Cleve- 


land Scientific and Technical Institute, Corporation 
Road, Middlesbrough, at 7.45 p.m. 
NOVEMBER 16. 

Wales and Monmouth Branch :—‘ Patternmaking—The 


Craftsman and his Craft.” Paper by H. Stead at the 
Technical College, Newport, Mon, at 6.30 p.m. 


NOVEMBER 22. 
Lancashire Branch (Junior Section) :—‘ Practical Foundry 


Experiences.” Paper by J. Sherwood at the College 
of Technology, Sackville Street, Manchester, at 
7.30 p.m. 


NOVEMBER 23. 
Newcastle-upon-Tyne and District Branch : 


:—* The Prouper- 
ties of Foundry Coke.” Paper by W. 


E. Mordecai. 


Joint meeting with the Coke Oven Managers’ Asso- 
ciation at the Neville Hall, Westgate Road, New- 
castle-upon-Tyne, at 6.15 p.m. 

Scottish Branch :—‘* Locomotive Castings.” Paper by H. 
Lowe at the Heriot-Watt College, Chambers Street, 
Edinburgh, at 4 p.m. 

The Institute of Vitreous Enamellers 
NOVEMBER 7. 
Manchester :—‘‘ Notes on Furnaces for the Vitreous 


Enamelling Industry,” Paper by Th. Teisen, C.E., a 
Y.M.C.A., Peter Street, Manchester, at 7.30 p.m. 


NOVEMBER 14. 
Birmingham :—“ Settling and Anti-settling Properties of 
lays.” Paper by F. H. Clews, M.Sc.. A.I.C., at the 
oe of Commerce, New Street, Birmingham, at 
30 p.m. 
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MODERN AND EFFICIENT SAND MIXING 
AND HANDLING PLANTS 


Continuous Casting Systems 


Scientifically 


treated 
Sand 
means 
Better 
Castings 


May 
we 
be 
favoured 
with 
Costs 


A New Sand-Conditioning Plant designed by 
Foundry Engineers, Limited. 
By the courtesy of Messrs. Reavell & Co., Ltd., Ipswich. 


FOUNDRY ENGINEERS, LIMITED, 
HALIFAX, YORKS. 


Telephone : 61459 Halifax Telegrams : “FEL” Halifax 
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Raw Material Markets 


Producers in most sections of the iron and steel 
industry have very well filled order books and they 
are ensured of a high rate of output over several 
months. Pig-iron, steel semis and constructional 
material are all in heavy demand and the numerous 
shipbuilding orders that have been placed recently 
will increase further the demands made on the steel 
makers. Forward buying has been more noticeable 
in view of the increased costs of raw materials, 
which consumers predicted might result in advanced 
prices. Last week the Central Pig-iron Producers’ 
Association increased prices by 4s. per ton for 
Northamptonshire iron and 4s. for Derbyshire iron. 
Quotations for common finished iron also have been 
advanced. 


Pig-lron 

MIDDLESBROUGH.—Inguiries for material in 
this area have not slackened in spite of the approach 
of the General Election. At the time of writing, 
prices are unaltered, though in the Midlands higher 
rates now rule. Consumers are in the market for 
contracts extending over long periods. Prompt sales 
are difficult to arrange. It is of interest to note 
that production is now at the highest figure for 
the year and a very large proportion is going into 
direct use in the steel furnaces. Both local and 
Scottish foundrymen are taking up large tonnages 
and there is very little of the output left for other 
home or export buyers. The fixed minimum quota- 
tions for No. 3 Cleveland G.M.B. delivered to home 
consumers are 67s. 6d. in the Middlesbrough area, 
69s. 6d. on the North-East Coast, 67s. 3d. in the 
Falkirk zone, and 70s. 3d. on Clydeside. 

Producers of hematite in this district are finding 
difficulty in keeping pace with the heavy demand 
for iron. Forward buying is heavy and_ stocks 
have been considerably reduced. No. 1 East Coast 
hematite is as follows :—Delivered Middlesbrough. 
71s. per ton; delivered Tyneside, delivered 
North-East Coast, 73s. 6d.; delivered Scotland, 74s. ; 
delivered Sheffield, 78s. 6d.; delivered Birmingham. 
84s. 6d. per ton. 

LANCASHIRE.—Consumption of foundry iron has 

been well maintained notwithstanding any seasonal 
relaxation at light castings establishments. There 
have been some welcome indications of a recovery 
from Lancashire engineering industries. A steady 
call for pig-iron has been made by machine-tool 
makers, as also has been the case with the heavy 
electrical engineering, general engineering branches 
and the jobbing foundries. Prices have been 
increased, Staffordshire, Derbyshire and Lancashire 
brands of No. 3 foundry iron, equal to Derbyshire, 
being now quoted for delivery to users in the 
Lancashire price zone on the basis of 78s. per ton, 
Northamptonshire at 77s. 6d., Derbyshire forge at 
74s., and Scottish No. 3 at around 81s. 6d. There 
is a steady demand for hematite, with West Coast 
brands on offer at 81s. per ton for delivery equal to 
Manchester and East Coast material at from 80s. 6d. 
to 81s. 
_ MIDLANDS.—Foundry pig-iron is being taken up 
in large quantities by light-castings makers, and 
this market is likely to expand. Forward buying 
has been transacted, in some cases, up to Sep- 
tember of 1936, but the furnaces will not venture 
further than this date. Prices have been increased 
by 4s. to 5s. per ton. The minimum association 
rates delivered to Birmingham and Black Country 
stations are now 72s. 6d. for Northants No. 3 and 
75s. for Derbyshire, Lincolnshire and North Stafford- 
shire No. 3, less a small rebate to large users. 
These prices were fixed at a meeting of the producers 
held last week. Forge pig-iron remains at 5s. below 
No. 3 foundry. As a result of scrap and coke 
becoming dearer, the quotations for special irons for 
the general engineering trades are showing a 
tendency to harden. Low-phosphorus iron is quoted 
at 85s. to 90s. per ton, medium phosphorus at 73s. 
to 82s. 6d., Scottish at 85s., and refined cylinder 
iron at £5 7s. 6d. to £7 10s.. according to quality. 
With regard to hematite pig-iron, prices are very 
firm, and forward buying contracts have been 
arranged for delivery from March to June of next 
year. The present controlled rates delivered Midland 
stations are 84s. 6d. for West Coast mixed numbers, 
83s. 6d. for East Coast No. 3, and 83s. for Welsh 
mixed numbers; Is. 6d. per ton extra is charged for 
delivery into works in 10-ton lots. 

SCOTLAND.—There is a rather firmer tone in the 
pig-iron market in this area, but, as yet, the 
official minimum of 70s. for No. 3 foundry, f.o.t. 
furnaces, is unchanged, with 2s. 6d. extra for No. 1. 


72s. ; 


Export trade has further increased this week. 
Official quotations for No. 3 Cleveland are unchanged 
at 67s. 3d. f.o.t. Falkirk and 70s. 3d. f.o.t. Glas- 
gow. Other English foundry iron is at ls. 3d. per 
ton less than these figures. Recent shipbuilding 
orders have ensured greater activity for steel- 
makers for months to come and they are in the 
market for both hematite and basic. Official quota- 
tions for steel-making irons are as follow :—Mixed 
numbers Scottish hematite, 73s. 6d.; mixed numbers 
West Coast hematite, 74s.; mixed numbers East 
Coast hematite. 74s.; basic, Indian and British, 70s.. 
less 5s. rebate. all delivered steelworks here. 


Coke 
Prices of foundry coke remain unchanged and 
the market is very firm. In many instances con- 
sumers are endeavouring to accumulate stocks in 
order to protect themselves against possible labour 
troubles. For delivery at Birmingham and Black 


Country stations best Durham coke is quoted at 
26s. 6d. to 40s., and Welsh at 32s. 6d. up to 
43s. 6d. per ton. 


Steel 

There has been no decline in the activity which 
has characterised the steel market for several 
weeks, says the official report of the London Iron 
and. Steel Exchange. The demand for semi-finished 
steel is a feature of the position. In many in- 
stances the producing works have retired from the 
market, as they have sold their output as far for- 
ward as they care to commit themselves. Con- 
sumers, on the other hand, are pressing to obtain 
deliveries against their contracts, and appear will- 
ing to cover themselves as far ahead as the makers 
will accept business. In the finished-steel depart- 
ment there are few traces of the irregularity which 
characterised the position a short while ago. Prac- 
tically all the works have secured a large tonnage 
of orders and are operating at a high rate. Lately 
there has been an expansion in export business, 
which has accentuated the rather tight conditions 
ruling in some sections of the market. 


Scrap 

The price of heavy melting steel scrap on the 
Cleveland market has not been raised, but buyers 
are finding it difficult to get good tonnages at 
52s. 6d. per ton. Machinery cast-iron scrap is 
scarce and up to 56s. 6d. has been paid for supplies, 
while for foundry cast-iron scrap 52s. 6d. is still 
quoted. There is an increased call on clean light 
cast iron and 44s. has been paid. The demand for 
scrap in the Midland district is good and prices are 
showing an inclination to rise. Sales are mostly 
in small parcels for prompt delivery. Quotations 
for cast-iron scrap are unchanged. Short, heavy, 


steel scrap as used in the foundries is at 55s. to 
57s. 6d. delivered works. In the Lancashire area 
frm prices prevail. Cast-iron scrap of good 


machinery quality is offered between 50s. and 45s. 
per ton, according to the position of supplies and 
inclusive of delivery to Lancashire foundries. On 
the Scottish market demand generally is equal to the 
supply, with prices firm. First-quality, heavy. mild- 
steel] melting scrap in furnace sizes is unchanged 
at 50s., while heavy basic or heavy iron and steel 
scrap mixed is at 45s. First-class machinery cast- 
iron scrap. in pieces not exceeding 1 cwt.. is around 
52s. to 53s.. and heavy steelworks cast-iron scrap 
remains at 50s.. with light cast-iron at 45s. per 
ton delivered f.o.t. consumers’ works. 


Metals 


This market has entered into a_ period 
both in this country and in the United 
According to the weekly market report 
by Messrs. Brandeis, Goldschmidt & Com- 
pany. Limited, ‘‘ the application of sanctions against 
Italy. coupled with the effect of the coming general 
election, have been reflected on the London market 
by a period of uncertainty. Very quiet conditions 
have made this market rather uninteresting. but the 
healthy undertone persists. Taking a long view, the 
outlook for copper appears still very good, and 
consumers should soon come into the market again. 
Of late, consumption has shown a steady improve- 
ment, and with reports from the various copper con- 
suming trades favourable, it is likely that prices 
will be carried to a higher level in the not too 
distant future. It should again be emphasised that 


Copper. 
of dulness 
States. 
issued 
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the diminishing possibility of war is not necessarily 
a sign that lower prices are to be expected, but 
should rather be considered as a bullish factor in as 
much as the domestic consumers appear to be await- 
ing a more peaceful outlook. European buying has 
been moderate, but from America reports point to 
quieter trading conditions, while producers seem to 
be well sold ahead.”’ 

Daily market prices :— 

Cash.—Thursday, £34 18s. 
Friday, £35 3s. 9d. to £35 6s. 3d.; Monday, 
£34 18s. 9d. to £35; Tuesday, £35 3s. 9d. to 
£35 5s.; Wednesday, £35 8s. 9d. to £35 11s. 3d. 

Three Months.—Yhursday, £35 6s. 3d. to 
£35 7s. 6d.; Friday, £35 11s. 3d. to £35 12s. 6d.; 
Monday, £35 6s. 3d. to £35 7s. 6d.; Tuesday, 
£35 lls. 3d. to £35 12s. 6d.; Wednesday, 
£35 16s. 3d. to £35 17s. 6d. 

Tin.—This metal has fluctuated considerably. and 
the market is very unsettled. Consumers are buying 
in a very cautious manner, as has been the case for 
some weeks. Undoubtedly some time must pass 
before the increased quotas take effect and stocks 
rise sufficiently to allow customers to be able to 
satisfy their requirements at reasonable quotations, 
According to the statistics published by Mr. W. H. 
Gartsen (Henry Rogers, Sons & Company) the total 
visible supply of tin at the end of October was 
12,132 tons, as compared with 10,798 tons at the end 
of September. 

Day-to-day fluctuations :— 

Cash.—Thursday, £223 to £224; Friday, £223 is. 
to £223 15s.; Monday, £223 to £224; Tuesday, 
£224 to £225; Wednesday, £225 to £225 10s. 

Three Months.—Thursday. £212 10s. to £213; 
Friday, £214 to £214 10s.: Monday, £212 ds. to 
£212 10s.; Tuesday, £212 10s. to £212 15s. ; Wednes- 
day, £213 to £213 is. 

Spelter.—This market remains featureless, but the 
recently reported mild improvement in _ the 
galvanising industry has acted as an _ encourage- 
ment. High-grade zinc continues to be taken up in 
large quantities by the brass-making concerns. On 
the whole, consumption has been well maintained 
this week. but the amount of actual buying by 
consumers has declined. On the Continent, the state 
of the spelter market has been similar, but in the 
United Stites a quietly steady market is reported. 


9d. to £35 1s. 3d.; 


Official quotations were as follow :— 
Ordinary.—Thursday, £16 7s. 6d.; Friday, 
£16 1s. 3d.; Monday, £16 1s. 3d.; Tuesday, 


£16 2s. 6d.; Wednesday, £16 6s. 3d. 

Lead.—Consumption of this metal continues at a 
high level, and all available supplies are being 
readily absorbed. In recent months no foreign lead 
has been coming into this country, although output 
is, on the whole, well maintained. This indicates 
the extent of the recent improvement in the 
European demand for lead. 

Day-to-day quotations :— 

Soft Foreign (Prompt).—Thursday, £17 7s. 64.; 
Friday, £17 12s. 6d.; Monday, £17 10s.; Tuesday, 
£17 12s. 6d.; Wednesday, £18. 


Notes from the Branches 


Scottish Braneh.—-At the conclusion of the 
opening meeting of the Scottish Branch of the 
Institute of British Foundrymen the members 
and their friends met in the Ca’dora restaurant, 
Glasgow, for the annual social gathering. After 
tea, whist and music were enjoyed by members 
and ladies. Mr. R. D. Lawrie acted as master 
of ceremonies with conspicuous success. The 
whist prizes were presented to the winners by 
Mrs. Daniel Sharpe, wife of the Branch-Presi- 
dent. Mr. Frank Hudson, Senior Vice-President, 
proposed an omnibus resolution, conveying the 
thanks of the meeting to the President for the 
jovial and efficient manner in which he had 
conducted the function, to Mrs. Sharpe for the 
gracious manner in which she had presented the 
prizes, to the secretary for the manner in which 
he had organised the arrangements, and to Mrs. 
Reid, Mr. Ballantine, Mr. Wallace and Mr. 
Bowsie for the musical items. The PRESIDENT, 
in returning thanks, on behalf of Mrs, Sharpe 
and himself, said it had been a pleasure to be 
present and to make contact with the members 
in a social capacity. It seemed to him that the 
function improved each year and he hoped it 
would continue to do so. He thought they should 
express their thanks to Mr. Lawrie for the able 
manner in which he had carried out his duties 
as M.C. and engineered the whist programme. 


XUM 


d 


k 


re! 


| 
360 
: 
d 


After 
nbers 
aster 
The 
by 
resi- 
dent, 
r the 
r the 

had 
r the 
d the 
which 
Mrs. 

Mr. 
DENT, 
harpe 
to be 
mbers 
it the 
ved it 
hould 
able 
duties 
ymme. 


NovEMBER 7, 1935 FOUNDRY TRADE JOURNAL 


— 


RESOURCES 
NAL BLACK 


GANISTE 


d the Armitage Mines, Deepcar 
cture of Ground Ganister 


NOTHING BETTER FOR THE LINING OF CUPOLAS 
THAN A _ REALLY HIGH CLASS GROUND GANISTER 
HAS EVER YET BEEN DISCOVERED — CHEAP 
“PRICE CUT” RUBBISH IS DEAR AT ANY PRICE 


ke Deepcar Ganister” 
FINAL COST > INFINITELY CHEAPER 


entire freedom from trouble and worry 


ACTORIES LTD. 


FFICE : GLASGOW OFFICE : 
delphi, W.C. 156, St. Vincent Street, C.2. 


Telegrams: Telephone: Central 5250. 
1efax, Rand, London. Telegrams : Genefax, Glasgow. 
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COPPER 
Standard cash aa - oo 8 9 
Tough ae & 
Wire bars .. a .. 40 0 0 
Ingot bars .. a -. 40 0 0 
H.C. wirerods’... 4315 © 
Off. av. cash, Oct. -- 35 5 233 
Do., 3 mths., Oct. -. 3512 543; 
Do., Sttimnt., Oct. .. 35 5 21 
Do., Electro, Oct. -. 3919 4,4 
Do., B.S., Oct. 389 1 4% 
Do., wire bars, Oct. .. 40 6 6.5 
Solid drawn tubes 1O$d. 
BRASS 
Solid drawn tubes 99d. 
Brazed tubes 113d. 
Rods, extd. or rlld. 
Sheets to 10 w.g. .. 
Yellow metal rods 
Do.4 x 4Squares.. 
Do. 4 x 3 Sheets .. 
TIN 
Standard cash 225 0 0 
Three months 213 0 0 
English 225 0 © 
Bars.. .. 22610 0 
Straits (nom.) .. 22810 0 
Australian (nom.) . . 225 16 0 
Eastern... «« 220 6 0 
Banca (nom.) ie -. 227 0 O 
Off. av. cash, Oct. .. 227 8 1032 
Do., 3 mths., Oct. .. 217 9 183 
Do., Sttlmt., Oct. -. 227 6 1133 
SPELTER 
Ordinary .. « 6 $ 
Remelted .. 5.0 
Hard 20.8 6 
Zine dust .. ie 0 
Zinc ashes .. 0 
Off. aver., Oct... -- 1611 139 
Aver. spot, Oct. .. -- 16 8 933 
LEAD 
Soft foreign ppt. .. .. 18 0 0 
Average spot, Oct. -- 18 4 2 
ALUMINIUM 
£100 to £105 


1/1 to 1/9 lb. 
mae and foil 1/2 to 2/9 lb. 


ZINC SHEETS, &c. 


Zinc sheets, English 2412 6 
Do., V.M. ex-whse. 2510 0 
Rods < 29 0 0 
ANTIMONY 
English 83 0 Oto 8 0 0 
Chinese, ex-whse. .. & 6 
QUICKSILVER 
Quicksilver 1112 6to12 0 0 


FERRO-ALLOYS AND 
STEEL-MAKING METALS 


Ferro-silicon— 
45/50% oo, 
75% me 1717 6 
Ferro-vanadium— 
35/50% .. es 12/8 lb. V 
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RAW MATERIALS—PRICE LIST 
(Wednesday, November 6, 1935) 


Ferro-molybdenum— 


70/75% carbon-free 4/6 lb. Mo. 
Ferro-titanium— 
23/25% carbon-free a 9d. Ib. 
Ferro-phosphorus, 20/25% .. £18 0 0 
to £20 0 0 
Ferro-tungsten— 
80/85% 3/- lb. 
Tungsten metal powder— 
98/99% 3/3 Ib. 
Ferro-chrome— 
2/4% car. .. 33 0 0 
4/6% car. re .. 2115 0 
Ferro-chrome— 
Max. 2% car. 
Max. 1% car. 36 0 
Max. 0.70% car. .. ss OF 0 
70%, carbon-free .. 94d. 
Nickel—99.5/100% .. £200 to £205 
““F” nickel shot .. £184 0 0 
Ferro-cobalt, 98/99% 5/6 lb 
Metallic chromium— 
96/98% 2/5 Ib 
Ferro-manganese (net)— 
76/80% loose £1015 Otoll 5 0 
76/80% packed £11 15 Otol2 5 0 


76/80% export 

Metallic manganese— 
94/96% carbon-free 1/3 lb. 
Per ton unless otherwise stated. 


(nom.) £915 0 


HIGH-SPEED TOOL STEEL 


Finished bars, 14% tungsten 2s. Od. 
Finished bars, 18% tungsten 2s. Qd. 
Per lb. net, d/d buyers’ works. 

Extras— 
Rounds and saunas 3 in. 


and over 4d. lb. 
Rounds and squares, under 

in. to 3d. lb. 
Do., under } in. to in. 1/- Ib. 
Flats, tin. X fin. to under 

Do., under $ in. x } in. 1/- lb. 
Bevels of — sizes 

and sections 6d. lb. 


Bars cut to length, 10% % ‘extra. 


SCRAP 
Heavy steel 217 6to3 0 0 
Mixed iron and 
steel 213 15 0 
Heavy castiron 213 Oto2 14 0 
Good machinery .. © 
Cleveland— 


Heavy steel 

Steel turnings 
Cast-iron borings .. 
Heavy castiron .. 
Heavy machinery 2 14 0 to: 


bo 
AAAAD 


Midlands— 
Light cast-iron 
scrap 
Heavy wrought 
iron wie 217 6to3 0 0 
Steel turnings 6 
Scotland— 
Heavy steel 210 0 
Ordinary cast iron.. 213 0 
Engineers’ turnings 
Cast-iron borings 117 6tol 18 9 
Wrot-iron piling 217 6to3 0 0 
Heavy machinery .. 22 6 
London—Merchants’ buying prices, 
delivered yard. 
Copper (clean) 29 0 O 
Lead (less usual draft) 5 
Tea lead 2230 
Zinc : 9 0 0 
New aluminium cuttings. . 72 0 0 
Braziery -- 26 0 0 
Hollow pewter... .. 155 0 0 
Shaped black pewter .. 1200 0 0 


PIG-IRON 
N.E. Coast (d/d Tees-side area)— 
Foundry No.1... 70/- 
Foundry No.3. 67/6 
ot Falkirk 67/3 
» at Glasgow se 70/3 
Foundry No.4... 66/6 
Forge No. 4 a < 66/6 
Hematite No.1 .. 71/- 
Hematite M/Nos. .. a 70/6 
N.W. Coast— 
-Hem. M/Nos.d/d Glas. .. 74/- 
d/d Birm. .. 84/6 
Malleable iron d/d Birm. 115/- 
Midlands (d/d — dist.)— 
Staffs No. 4 forge .. ig 71/- 
» No.3 fdry. . 75/- 
Northants forge .. 68/6 
fdry. No.3 .. 72/6 
fdry. No.1 .. 75/6 
Derbyshire forge .. 71/- 
” fdry. No.3 .. 75/- 
” fdry. No.1 .. 78/- 
Scotland— 
Foundry No. 1, f.o. 72/6 
No. 3, f.o Ss 70/- 
Hem. M/Nos. djd. 73/6 
Sheffield (d/d district) — 
Derby forge 68/6 
fdry. No.3. 72/6 
Lines forge 68/6 
» fdry. No.3 .. ae 72/6 
W.C. hematite 86/- 
Lancashire (d/d eq. Man.)— 
Derby fdry. No. 3 “6 78/- 
Staffs fdry. No.3 .. - 78/- 
Northants fdry. No.3 .. 77/6 
Cleveland fdry. No. 3 78/- 
Dalzell, No. 3 (special) 102/6 to 105/- 
Glengarnock, No. 3 81/6 
Clyde, No. 3 81/6 
Monkland, No.3 .. 81/6 
Summerlee, No. 3 = 81/6 
Eglinton, No.3... 81/6 
Gartsherrie, No. 3 81/6 
Shotts, No. 3 . 81/6 


FINISHED IRON AND STEEL 


Usual district deliveries for iron ; delivered 
consumer’s station for steel. 


Iron— gad a. 
Bars (cr.) 912 6to9 15 0 
boltiron7 17 6 to 8 7 6 

-10 10 Oand up. 


bars (Staffs) 12 0 0 
Gas strip 10 10 0 and up. 
Bolts and nuts, } in. x 4 in. 

15 0 O and up. 


Hoops (Staffs) 9 7 
Black sheets, 24g. (4-t. lota) ll 5 
Galv.cor.shts. ( , ) 13 5 
Galv. flat shts. 
Galv. fencing wire, 8g. plain 14 10 


Steel— 

Plates, ship, etc. 815 Oto817 6 
Boiler pits. 9 5 O0to9 7 6 
Chequer pits. os - 10 7 6 
Angles ‘ 
Tees 9 7 6 
Joists 815 0 
Rounds and equates 3 in. 

to 5$in. .. 9 7 6 
Rounds under 3 in. to gi in. 

(Untested) 812 0 
Flats—8 in. wide and over 812 6 
», under 8 in. and over5in. 817 6 
Rails, heavy 8 5 Oto 810 0 
Fishplates .. 12 5 O0tol1210 0 

0 
0 
0 
0 
0 
Billets, soft 5 10 Qand up. 
Billets, hard 617 6to 7 2 6 
Sheet bars .. 510 Oto 512 6 
Tin bars 5610 Oto 612 6 
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PHOSPHOR BRONZE 


Per lb. basis, 
Strip 104d, 
to 10 w. Idd 
Rods ne 11}d. 
Tubes .. 14d, 
Castings .. 124d, 


Delivery 3 cwt. free. 
10% phos. cop. £30 above B.S. 
15% phos. cop. £35 above B.S. 
Phosphor tin (5%) £30 above 
price of English ingots. 
C. & Son, Liurrep. 


NICKEL SILVER, &c. 


Per lb. 

Ingots for raising 7d. to 1/1 
olled— 

To Qin. wide tol/7 


1/1} to 1/74 
1/1} to 1/74 
to 1/8 


To 12 in. wide 
To 15 in. wide 
To 18 in. wide 
To 21 in wide . to 1/84 
To 25 in. wide 1/3 to 1/9 
Ingots for spoons and forks 7d. to 1/3} 
Ingots rolled to spoon size 10d. to 1/64 
Wire round— 
to 10g. 1/4} to 1/11} 
with extras according to gauge. 
Special 5ths quality turning rods in 
straight lengths, 1/34 upwards. 


AMERICAN IRON AND STEEL 
At Pittsburgh unless otherwise stated. 


Dols. 
No. 2 foundry, Phila. .. 20.31 
No. 2 foundry, Valley . 18.50 
No. 2 foundry, Birm. 14.50 
Basic, Valley .. 18.00 
Malleable, Valley 18.50 
Grey forge, Valley 18.00 
Ferro-mang. 80%, seaboard 85.00 
O.-h. rails, h’y, at mill 36.374 
Billets 27.00 
Sheet bars 28.00 
Wire rods 38.00 
Cents. 
Iron bars, Chicago 1.80 
Steel bars 1.85 
Tank plates 1.80 
Beams, etc. 1.80 
Skelp, grooved steel <a 
Sheets, black, No. 24 2.40 
Sheets, galv., No. 24 3.10 
Wire nails ‘ 2.40 
Plain wire : 2.30 
Barbed wire, galv. a6 2.80 
Tinplates, 100-lb. box .. $5.25 
COKE (at ovens) 
Welsh foundry .. 25/- to 30/- 
» furnace . 19/- to 20/- 
Durham foundry 20/- to 21/- 
» furnace ve to 17/9 
Scotland, foundry 28)/- 
TINPLATES 
f.o.b. Bristol Channel ports. 
I.C. cokes 20 x 14 per box 18/9 
28x20 37/ 
20x10 27/- 
183x14__,, 19/6 
C.W. 20x14 _ 15/6 to 15/9 
28x20. 33/6 to 34/= 
20x10_—Sé=, 22/9 
” 18§ x 14 ” 15/9 
SWEDISH CHARCOAL IRON & STEEL 
Pig-iron £6 0 Oto £7 0 0 
Bars-hammered, 
basis -.. £16 0 0 to £1610 9 
Bars and nail- 
rods, rolled, 
basis -- £1515 0 to £16 0 0 
Blooms .. £10 0 0 to £12 0 0 
Keg steel .. £30 0 0 to £31 0 0 
Faggot steel £18 0 0 to £23 0 0 
Bars and rods 
dead soft, st’] £10 0 to £12 0 0 


All per English ton, 4 o.b. Gothenburg 
[Subject to an exchange basis of 
Kr. 18.16 te £1.] 
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Spelter (ordinary) 


Standard Tin (cash) 


£ 


1935 


DAILY FLUCTUATIONS 


Standard Copper (cash) 


NOVEMBER 


SO 
£22 

= 

* 


224 inc. 
0 0 


223 0 0 ine 
223 0 0 dec 
225 

Tin (English ingots) 


9 ine. 


31 
1 
5 
6 


Oct. 
N 


s. d. 


£ 


Lead (English) 


Spelter (Electro, 99.9 per cent.) 


. 223 0 O ine. 


” 


Copper 
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3 
34 18 9 dec. 
35 3 
35 8 
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AVERAGE MONTHLY PRICES OF RUBIO ORE (MIDDLESBROUGH). 


as 
OOM 


ae 


| POMS 


Year 


ote 


\ Price Fixed 


rte 


622 045 2.644.744 68 8 


SPECIALS, &e. 


NON-FERROUS METALS 
WILLIAM JACKS COMPANY, 


HEMATITE, BASIC, 


CLARENCE CHAMBERS, 39, CORPORATION STREET, BIRMINGHAM. 
13, RUMFORD STREET, LIVERPOOL. 


INCHESTER HOUSE, OLD BROAD ST., LONDON, E.C.2. 
grades FOUNDRY, 


All 


34 
64 
in 


ZETLAND ROAD, 
MIDDLESBROUGH. 


CENTRAL CHAMBERS, 
93, HOPE ST., GLASGOW, C.2. 


£ s. d. 
£ 8. Oct. 31 105/- Oct. 31 ,. 16 7 6 .. 2412 6 change 
» 
| 34.18 9 ine. 2/6 Nov. 1 5/- Nov. 1 J. 16 1 3 2412 6 ,, 
vasis, ” 20/- » 6 16 6 3 .. 2412 6 ,, 
104d, ee v/— 
14d. Electrolytic 
114d. Oct. 31 31. 
14d, Nov. 1 os 
2h. 
| 
| | | Yearly 
| Jan Feb. | March | April May | June July | Aug. | Sept. | Oct. | | Dec. | 
| | | 
1907. | | | | | | | | | 
1809 
7 1900 oe } | 
1901 
it 1902. | 
74 
| | 
34 1906. | 
1907 | | | | 
19008. 
1909S. 
1910. 
1911... 
1912S. 
1914 | | | | 
1915... 
1916... | 
| 
L 1919 ane 
Dols. 1922 | 0 | | | 
ae | | | | | 
1985 | 
1926 
+00 1927 
50 1928 } | 
ae | | | | | | | 
.00 1931 | | | 
1932 
| | | | | 
1935 | 6 | = 
00 
ents. 
.80 
85 
.80 
.70 a 
.10 
“40 
10 
-40 
.30 
.80 
25 
30/- x 
20/- 
21/- 
17/9 
28/- 
25/- 
| 
18/9 
37/6 
34/- 
22/9 
‘ 
15/9 : 
0 0 
' 
0 9 —- 
ai 
0 0 
0 0 
0 0 
‘ 
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Notice MACHINERY —Continued MISCELLANEOUS—Continued 
roller-bearing, double-ended Fettling- \ ALLEABLE Foundry required, interested 
Small Advertisements in this section of the shop Grinders, complete with new wheels - in manufacture of small and medium 


Journal are accepted at the prepaid rate 
of 6d. per line, first line in capitals 
counting two, average 6 words per line. 
Minimum charge for one insertion 3/- 


(A remittance should accompany instructions.) 
SITUATIONS VACANT AND WANTED 


N ALLEABLE Foundry Commercial Manager 

desires appointment with progressive com- 
pany.—Apply Box 448, Offices of THE FouNDRY 
TrapE Journat, 49, Wellington Street, Strand, 
London, W.C.2. 


OUNG MAN, single. age 29, desires posi 

tion as foreman or assistant anywhere 
abroad. Experienced, Guaranteed to get 
results. Iron; semi-steel: jobbing. Repetition. 
—Box 454. Offices of THe Founpry Traber 
JOURNAL, 49, Wellington Street, Strand, 
London, W.C.2. 


SSISTANT Foreman Steel Moulder re- 
quired for large European foundry in 
India. A man not over 35 who has held similar 
position or that of leading moulder and has had 
wide experience with jobbing steel castings up 
to 5 tons weight in green, dry and loam pre- 
ferred. Similar experience with iron an advan- 
tage. Five-year agreement with provident fund, 
free medical attention and free passages out and 
home. Salary according to qualifications. 
Generous leave with free passages if re-engaged. 
Apply by letter stating age, and whether 
married or single, and enclosing copies of testi- 
monials to ‘‘ StRICKLE,’’ c/o W. Assort, Lrp., 
32, Eastcheap, London, E.C.3. 


ANTED.—Traveller on commission with 

gcod connection in London district to 
represent iron foundry producing high-class 
engineering castings.—Box 458, Offices of THE 
Founpry TrapdE JournaL, 49, Wellington 
Street, Strand, London, W.C.2. 


AGENCY 


NHILLED and Grain Rolls, Rolling-Mill 

Plant,  ete.—Specialist, well known 
throughout iron, steel and non-ferrous trades, 
with exceptional and important managerial ex- 
perience in manufacturing and selling organi- 
sation, desires representation and consulting 
appointments with sound progressive firms 
Communications treated confidentially.—Box 
456, Offices of THe Founpry Trape JouRNAL, 
49, Wellington Street. Strand, London, W.C.2. 


MACHINERY 


VOR SALE.—1}0-ton Universal Testing 
Machine in excellent condition.—T. C. 
Howpen & Co., 7, Fleet Street, Birmingham. 


24 in. by 3 in. on each machine. Thoroughly 
modern machines in perfect condition; as new. 
Offered cheap.—ALex. HamMonpb, Foundry 
Machinery Merchant, Slough. 
EW Dwarf Cupola, to melt 10 to 15 cwts. 
per hr. New Worm-geared Ladles, 5 tons, 
25 cwts., 15 cwts. and 10 cwts. capacity. 
Ungeared Ladles, 15 cwts. and 10 cwts. 
capacity. Improved Cupola Spark Arresters.— 
T. Davies & Son, West Gorton, Manchester. 


SANDBLAST PLANTS 


Room Plants, sizes 12 ft. x 12 ft., 12 ft. x 
9 ft. and 6 ft. x 6 ft., made up in cast-iron 
sections. 

Barrel Plants, 30 in. dia. x 36 in. long and 
30 in. dia. x 18 in. long rotary barrels. 

Cabinet Plants, in sizes 4 ft. x 4 ft. x 4 ft., 
36-in. dia. and 30-in. dia. operators’ cabinets. 

Most of the above by Tilghman and complete 
with Air Compressors. 


HAND MOULDING 
MACHINES 


By Adaptable, Pridmore, Darling & Sellars, 
etc.; Squeezers by Utard (unused), Samuelson 
and Britannia, also Farwell Universal Type. 


Ladles, Grinding Machines, Exhaust Fans, 
Blowers, Air Compressors and 500 Electric 
Motors and Dynamos. 


S.C. BILSBY, A.M.1.c.£., A.M.LE.E. 


CROSSWELLS ROAD (Adjoining Railway 
Crossing), LANGLEY, Nr. Birmingham. 
*Phone: Broadwell 1359. 


MISCELLANEOUS 


castings.—Apply Box 450, Offices of Tu: 
Founpry Trapr Journat, 49, Wellington 
Street. Strand, London, W.C.2. 


TEEL Chimney Stack for sale; self-support- 
ing, 150 ft. high, 12 ft. dia. at base, 
tapering to 6 ft. Wrought-iron ladder. First- 
class Ltp., Leeds. Steel 
Works, Leeds. 
WEIGHING MACHINES. 
3-TON Avery Weighing Machine, with 24-in. 
gauge rails. 

l-ton Avery Weighing Machine, ordinary 
platform type with modern steel yard; as new. 

4-ton Avery Weighing Machine, portable type 
with loose weights. 

5-ewt. Avery Weighing Machine, portable 
type with loose weights. 

2-ton Avery Crane Weigher, dial type. 

10-ton Denison Crane Weigher. 

15-ton Denison Crane Weigher. 

20-ton Denison Crane Weigher. 

30-ton Denison Crane Weigher. 
All above in stock, offered cheap. Re-stamped 

ready for use. 
ALEX. HAMMOND, 
Foundry Machinery Merchant, 
SLOUGH. 


HREE ‘Rapid’ pneumatic Squeezers : 

plain-squeeze type; no pattern draw. Price 

£9 each.—ALex. Hammonp, Foundry Machinery 
Merchant, Slough. 


VOR SALE.—One Jackman Junior Cupola 
in excellent condition; size No. “0”; 
capacity 10-15 cwts. per hr.; complete with 
motor-driven fan, 400 volts, 8 phase, 50 periods. 
For prices and particulars apply Box 452, 
Offices of THe Founpry Trape Journat, 49, 
Wellington Street, Strand, London, W.C.2. 


THO* W. WARD LTD. 


Pridmore Pneumatic Rollover MOULDING 
MACHINE; two air cyls., 104” dia. x 12” 
stroke; take boxes 3’ 6” x 2’. 

Inclining TUMBLING BARREL (Canning) ; 
22” dia. x 18” deep barrel; 50 r.p.m.* 

Nearly new high-class STEAM TRACTOR 
VERT. BOILER; about 5’ 6” high x 2’ 104” 
dia. ; 250 lbs. w.p. 

Two steel vertical BOILING PANS: 10’ 
high x 7’ 4” dia. ; 55 lbs. w.p. 

Write for Albion’’ Catalogue. 
‘Grams : ‘‘ Forward.’" “Phone : 23001 (10 lines). 
ALBION WORKS, SHEFFIELD. 


SELECT YOUR MACHINE 
FROM THE 


LARGEST 


STOCK OF HIGH-CLASS 
SECONDHAND 


MOULDING 


MACHINES 
IN THE WORLD 
Pr..ctical Advice Free 


THE COLEMAN FOUNDRY EQUIPMENT 


156, STRAND, LONDON, W.C.2. 


WHEN THINKING OF 


SANDBLAST 


THINK OF 


RICHARDSON’S 


Established 1887. 


We Supply Re-Conditioned & New 


SAND BLAST PLANTS 


AND 


Tilghman’s, Room, Barrel, Chamber, 
Rotary Table, Dust Arrester, and 


Continuous Feed Barrel Plants. 


Phone: MIDLAND 2281. 
Grams: “ SANDBLAST, B’HAM.” 


R. J. RICHARDSON & SONS, Ltd., 


Commercial Street, Birmingham. 


*Phone: 287 SLOUGH 


SAND PLANT 


Herbert Whizzer, large size. £48. 
Brealey Disintegrator, NEW. £26. 
Pneumatic Riddles, Jackman type. £9 each. 


SANDBLAST PLANT 


BARREL PLANT by Tilghman, as new, 60” x 40”, 
Price £240. 


NEW 8’ x 8’ ROOM PLANT, complete. Price £230. 
CAST IRON ROOM PLANT, 12’ x9’, complete 


with 400 cu. ft. motor-driven compressor for A.C. 
current, in new condition. Cheap. 


Several small complete barrel plants in stock. 


Genuine Stevenson 30-ton Crane Ladle, NEW. 
Price £75. 


BUY FROM ME AND SAVE MONEY! 


‘Avex. HAMMOND, Sechinery 


14, AUSTRALIA ROAD, SLOUGH 


IDAHO PINE 
YELLOW PINE 


PRIME & PATTERN GRADES 
3” to 3” thick 
Width up to 24” wide 
All free of centre heart and shake 


CHETHAM TIMBER 


Co., Ltd., 
70, FINSBURY PAVEMENT, 
LONDON, E.C.2 


Metropolitan 7418 
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